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EXECUTIVE SUMMARY

Description - The Eastern Spruce-Hardwood Forest is the largest physiographic areain the Northeast
region. Landforms within the unit range from low coagtd plains (including offshore idands) in Maine and
the Maritime provinces to high Appaachian peaks (4,000-6,000 ft.) in the White Mountains and Green
Mountains. Virtudly the entire planning unit is dominated by ether sugar maple-beech-birch forest, red
spruce-balsamfir forest, or acombination of the two in various proportions. Other important vegetation
types include dpine stunted spruce-fir communities, coasta satmarsh and estuaries, and numerous
pestlands, bogs, and other wetlands. Human populations are relatively sparse throughout the
physiographic area and are largely confined to coasta regions, and mgor river valeys. A few aress,
such as Prince Edward Idand, the Connecticut and St. John River valeys, and extreme northeastern
Maine remain as pockets of active agriculturd production. The most pervasive human influence on the
natural landscape has been through commercia timber harvest and production. The cumulative effects of
timber harvesting in the region has been a change in the age structure of the forest and a gradud shift
towards grester dominance by northern hardwoods. A large proportion of this commercid forestry in
the U.S. takes place on private lands; for example, nearly hdf of the forested land in Maine is owned by
the forest industry. In Canada, private companies hold long-term leases, but lands remain in public
(crown) ownership. In generd, over a century of timber harvesting in this region has not resulted in the
ggnificant loss of species or populations of forest birds. Avifaund changes have mostly been in the form
of changesin loca composition and rdlative abundances, as the mix of successond stages and conifer
vs. hardwood forests shifted across the landscape.

Priority bird populations and habitats-

Coastal saltmarsh -

Nelson' s Sharp-tailed Sparrow — Nearly entire range of subvirgatus race occurs here; status and
habitat requirements poorly known.

American Black duck — Very important breeding and wintering populations; declining.

Objective: Numerica population objectives and acreage requirements not yet established.

Mountaintop-conifer woodland -
Bickndl'sThrush -- Thisregion supports more than 50% of the world' s breeding population of this
gpecies. A monitoring program for this species and its habitat is urgently needed.

Objective: Ensure the protection of dl Stesthat support populations of Bickndl's Thrush "large enough
to be considered source populations for other sites," and as many additiona high-eevation habitat
patches with smaler populations as possible.

Coniferous forest -

Bay-breasted Warbler -- Populations cycle with spruce-budworm outbreaks.

Cape May Warbler -- Nestsin stands > 50 years old, > 15 m tall, with will-developed crowns

Spruce Grouse — Requires mixture of age classes and ericaceous ground cover.

Blackburnian Warbler — Roughy 25% of globa population breeds here; increasing in numbers since
1966.

Red Crosshill -- Eastern spruce-fir population reduced greetly from historic numbers; current status
poorly known.
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Objective: Roughly 400,000 ha of mature coniferous and mixed forest is required to support 330,000
pairs of Blackburnian Warblers, with sufficient habitat to support xxx pairs of Spruce Grouse and other
boreal species.

Northern hardwood forest -

Canada Warbler -- Dedlining nearly throughout its range, this species favors dense understory,
especidly inwet aress.

Black-throated Blue Warbler -- Large and gpparently stable population; requires dense deciduous
undergtory, especidly hobblebush.

Veery — Nearly 20% of globa population; declining. Favors dense understory

Objective: Roughly 2 million ha of northern hardwood forest is required to support the entire habitat
suite of species, with 520,000 ha suitable to support 250,000 pairs of Black-throated Blue Warblers
and 200,000 pairs of Canada Warblers

Boreal peatland/edge/shrub -

American Woodcock — Large, declining population. Requires mix of age classes, wet ground.

Chestnut-sided Warbler — Generdist in disturbed and regenerating forest.

Olive-sided Flycatcher -- Thisbird is experiencing a mysterious and precipitous population decline
nearly throughout itsrange. Uses isolated large trees, snags for feeding.

Objective: Roughly 1 million haof disturbed and successiond habitats are required to support 940,000
pars of Chestnut-sided Warblers; this should be adequate to maintain entire habitat- species suite.

Conservation recommendations and needs -

Clearly, any successful landbird conservation plan in this region must reconcile the needs of long-term,
sugtainable timber production and the habitat needs of high-priority bird species. Loss of the economic
sugtainability of commercia forestry could result in conversion of forest habitats to urban development
or other less bird-friendly landscapes. The primary god of this bird conservation plan isto ensure the
long-term maintenance of al important forest types in the future landscgpe mosaic. This must be
achieved through careful forest planning on both private and public lands. Commitments by severd large
timber companies would ensure that conservation objectives are met over vast areas. In addition,
protection and monitoring of coastd sdt marshes and boreal mountaintop habitats are high priorities.
Specific recommendations and needs include:

* Apply GIS-based spatia monitoring protocol to survey and monitor high-eevation habitats for
Bickndl’s Thrush

* maintain a“ shifting mosaic” of forest-age structures, including adequate amounts of mid-successona
aswdl aslate-successiond forest (both coniferous and northern hardwood)

* ensure that a minimum of 10%-20% of sub-regiona planning units (commercid licenses, townships,
etc.) involved in timber production be maintained as mature or overmature coniferous forest.

* identify and designate Bird Conservation Areas (BCA), within which long-term sustaingbility of
priority bird populationsis a primary management objective

» determine specific habitat needs (and causes of declines) for Canada Warbler; why, for example, is
Canada Warbler declining while Black-throated Blue Warbler is stable, if both require shrubby
understory of mature foret?
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INTRODUCTION

Continental and loca declines in numerous bird populations have led to concern for the future of
migratory and resident landbirds. Reasons for declines are complex. Habitat loss, degradation, and
fragmentation on breeding and wintering grounds and along migratory routes have been implicated for
many species. Additiona factors may include reproductive problems associated with brood parasitism,
nest predation, and competition with exotic pecies. Scientists and the concerned public agreed that a
coordinated, cooperative, conservation initiative focusing on nongame landbirds was needed to address
the problem of declining species. In 1990, Partners in Hight (PIF) was conceived as avoluntary,
internationa codalition of government agencies, conservation organizations, academic inditutions, private
industry, and other citizens dedicated to "keeping common birds common" and reversing the downward
trends of declining species.

PIF functions to direct resources for the conservation of landbirds and their habitats through cooperative
effortsin the areas of monitoring, research, management, and education, both nationaly and
internationdly. The foundation for PIF's long-term Strategy for bird conservation is a series of
scientifically based Landbird Conservation Plans, of which this document isone. The geographica
context of these plans are physiographic areas, modified from origind strata devised by the Breeding
Bird Survey (Robbins et d. 1986). Twelve physographic areas overlap the northeastern United States
(USFWS Region-5). Although priorities and biological objectives are identified at the physiographic
arealeve, implementation of PIF objectives will take place at different scaes, including individua States,
federa agency regions, and joint ventures.

A. Goal

The god of PIF Landbird Conservation Planning is to ensure long-term maintenance of hedthy
populations of native landbirds. This document was prepared to facilitate that god by simulaing a
proactive approach to landbird conservation. The conservation plan primary addresses nongame
landbirds, which have been vastly underrepresented in conservation efforts, and many of which are
exhibiting sgnificant declines that may be arrested or reversed if appropriate management actions are
taken. The PIF gpproach differs from many existing federd and sate-leved listing processesin thet it (1)
isvoluntary and nonregulatory, (2) focuses proactively on relatively common speciesin areas where
conservation actions can be most effective, rather than the frequent local emphasis on rare and
peripherd populations. PIF Landbird Conservation Planning therefore provides the framework to
develop and implement habitat conservation actions on the ground that may prevent the need for future

gpeciesligings.
B. Process

PIF Landbird Conservation Planning emphasizes effective and efficient management through a four-step
process designed to identify and achieve necessary actions for bird conservation:

(1) identify species and habitats most in need of consarvation; i.e. prioritization

(2) describe desired conditions for these habitats based on knowledge of specieslife history and
habitat requirements

(3) develop hiologica objectives that can be used as management targets or goas to achieve desired
conditions

(4) recommend conservation actions that can be implemented by various entities at multiple scaesto
achieve biologicd objectives.
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Throughout the planning process and during the implementation phase, this Strategy emphasizes
partnerships and actions over large geographic scales. Information and recommendations in the plans
are based on sound science and consensus among interested groups and knowledgeable individuds.
Specific methods used to complete this process are described within the plan or in its gppendices.
Additiond details on PIF higtory, structure, and methodology can be found in Finch and Stangd (1993)
and Bonney et d. (1999).

C. Implementation

Thislandbird conservation strategy is one of many recent efforts to address conservation of natural
resources and ecosystems in the Northeast. It isintended to supplement and support other planning and
conservation processes (e.g. The Nature Conservancy Ecoregon Plans, USFWS Ecosystem Plans,
Atlantic Coast Joint Venture, Important Bird Aress initiatives) by describing a conservetion strategy for
nongame landbirds that are often not addressed or only incidentally addressed in other plans.

PIF grategies for landbird conservation are one of severd existing and developing planning efforts for
bird conservation. PIF Landbird Conservation Plans are intended to compliment other initiatives such
as the North American Waterfowl Management Plan, Nationa Shorebird Conservation Plan, and North
American Colonid Waterbird Plan. Ongoing efforts to integrate with these initiatives during objective
setting and implementation will help ensure that hedlthy populations of native bird species continue to
exigt, and that al of our native ecosystems have complete and functiond avifauna communities. In
particular, the emerging North American Bird Conservation Initiative (NABCI) will provide a
geographica and political framework for achieving these ambitious goa's across Canada, Mexico, and
The United States.

SECTION 1: THE PLANNING UNIT
A. Physical Features

The Eastern Spruce-Hardwood Forest is the largest physiographic area in the Northeast region,
encompassing roughly the northern two-thirds of the states of Maine, New Hampshire, and Vermont,
plus an even larger areain the Canadian Maritime provinces, and southern Quebec (including the Gaspé
Peninsula). Thetota areaunder consideration is roughly 353,538 kn? (136,500 square miles).

Within the U.S. portion of the planning unit are 30 Ecologica Units (Keys et d. 1995), dl within the
Laurentian Mixed-Forest and New England - Adirondack provinces (Appendix 1). A few Ecologica
Units extend into adjacent physiographic area 27 (N. New England).

Landforms within the unit range from low coagd plains (including offshore idands) in Maine and the
Maritime provinces to high Appa achian peaks (4,000-6,000 ft.) in the White Mountains and Green
Mountains. The northeastern terminus of the Appaachian Mountainsis in northern New Brunswick,
with only afew peaks reaching 750 m. Most of Area 28, however, is low-mountainous or open hilly
country, interspersed with valleys and plains. Highlands within this area condtitute the headwaters of
nearly every mgor river in New England and the Maritimes, including the Connecticut and much of the
. Lawrence drainages. Highlands aso contain numerous lake and pond systems with associated
forested wetland habitats. The U.S. portion of the planning unit contains over 65,000 miles of rivers
and streams and over 7,700 lakes totaling an area of over 1 million acres (Harper et. d. (1990).
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Average annud precipitation [U.S. only] ranges from 36 inchesin northern, interior Maine to 49 inches
in the northern Green Mountains. Growing season ranges from 98 days on the high pesksto 152 days
in coastal Maine (climate datafrom Keys et. d. 1995).

B. Potential and Present-day Vegetation

Virtudly the entire planning unit is dominated by either sugar maple-beech-birch forest (TNC Alliance =
|.B.2.ai), red spruce-basam fir forest (1.A.8.c.2), or acombination of the two in various proportions
(Appendix 1). The maple-beech-birch (northern hardwood) forests are associated with lower
elevations, more southern sections, and well-drained soils, whereas the spruce-fir forests dominate at
higher devations, especidly in more northern sections, along the immediate coast, and on shdlow, acidic
soils.

A number of minor forest-types are represented (Appendix 1), including various mesic and dry oak-
pine forests, mesic red oak hardwood forest (1.B.2.a.v.), oak-hickory-ash dry forest (1.B.2.avi.), and
various forested wetlands such as red spruce-balsam fir svamps (1.A.8.f.ii.), black spruce bogs
(1.LA.8..iii.), and northern white cedar swamps (1.A.8f.iv.).

Nonforest aliances include pitch pine-scrub oak woodlands (11.A.2.a.i.), northern white cedar limestone
woodland (11.A.2.b.ii.), freshwater tidal marsh (VI111.A.2.f.i.), and various open bogs, fens, and
meadows. In addition severd distinct and very important apine communities occur on mountain peaks,
including rocky summit spruce woodlands (11.A.2.b.i.), black spruce-dominated borea hesthland
(111.A.3.b.i.), and suba pine heath/ krummholtz (IV.A.2.i.).

U.S. Forest Service FIA and Canadian CCRS data indicate that roughly 29.5 million ha throughout the
physiographic area (84%) are covered with forest today (Table 1.1; Fig. 1.2). Differencesin the way
U.S. and Canada classify forest cover prevents exact comparisons or combinations between the two
countries. Present day forests are dominated by various mixed hardwood forest types (maple-beech
birchin U.S; various mixed forests in Canada), with roughly 19% of the forest classified as spruce-fir
or evergreen needleleaf. The latter forests dominate in mountainous areas of Maine and New
Brunswick, southern and coastal Nova Scotia, and the central Gaspé Peninsula. U.S. FIA dataadso
identify roughly 630,000 ha of white-red-jack pine forest, primarily in VT, NH, and eastern Maine, and
260,000 ha of Aspen-birch forest, primarily in northwestern Maine,

Table 1.1. Natura vegetation cover-types in the Eastern Spruce-hardwood Forest physiographic area.
Forest types are taken from USFS FIA data; non-forest types are from USGS data. Canadian cover
typesfrom CCRS. SeeFig. 2 for map of current vegetation cover types.

Vegetation type Area (ha) Area (ac) % of area
United States portion
Spruce-fir forest 3,467,400 8,567,950 9.8
Maple-beech-birch forest 2,629,500 6,497,500 7.5
White-red-jack pine forest 628,400 1,552,776 1.8
Oak-hickory forest 175,000 433,000 0.5
Canadian portion
Evergreen needldlesf forests® 3,269,400 8,078,700 9.3
Mixed deciduous and intermediateforet 18,962,700 46,856,800 53.7

! indudes “high-dengity evergreen needleleaf,” “medium-density evergreen needleleaf,” and “mixed
evergreen” forests.
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C. Natural disturbances

[from Erskine 1992, so far -- will expand] Probably the entire phys ographic area was covered with
glacid ice during the last ice age; therefore the extensve forests are relaively young (< 15,000 yr.).
More recently, the region experienced a cooling period during the "Little Ice Age" (1300-1800), and
has probably been experiencing awarming trend during the past 200 years. These climatic trends
undoubtedly influenced the nature and distribution of forest types covering the landscape, and therefore
the digtribution and population levels of many bird species. Erskine (1992) makes frequent reference to
the expansion of certain southern and hardwood- associated species into the Maritimes during historic
times. For such Neotropica migrant species as Wood Thrush, he speculates that in the absence of
magor anthropogenic habitat changes, globa warming will continue to favor these speciesin the future.

In the extensive forests that existed before European settlement, fire was a primary disturbance factor,
athough the cool, wet climate limited the extent and frequency of lightning-caused fires.  Wind, too, isa
magor factor affecting the structure of forestsin many aress, especialy on mountaintops and aong the
immediate coast. Evidence of tornado or microburst swaths are evident throughout northern Maine (L.
Alverson, inlitt.). With afew local exceptions, it is unlikely that hurricanes and other mgjor storms,
even those that reached southern New England, have had a mgjor influence on vegetation in this region.
However, treefal gaps created by windthrown trees on shalow soils created a mosaic of habitats for a
vaiety of understory-dependent birds.

D. History and land use

Human populations are relatively sparse throughout the physiographic areaand are largely confined to
coadtd regions, and mgor river valeys. Vas areas in northwestern Maine, northern New Brunswick,
and Quebec are largely uninhabited, and only recently have been roaded. Initid exploitation of forest
resources were close to coastal habitations, opening a strip dong the Maritime and Maine coadts.
Settlement, and farming, in the regions away from the coast generally began after 1750. Agriculture was
never amgor land-use in the region, amounting to roughly 10% -15% of the land being cleared during
its maximum extent in the early 1900s. A few areas, such as Prince Edward Idand, the Connecticut and
St. John River valeys, and extreme northeastern Maine remain as pockets of active agricultura
production.

By far, the most pervasive human influence on the natura landscape has been through commercid
timber harvest and production. The firgt cutting largdly supplied the worldwide ship-building industry for
much of the 19th century. In the 1900s, pulp and paper production became the primary use of
commercia forests. Large pine and mature spruce were the primary species of interest to early timber
operators, and transport to mills occurred along rivers. Log driving on rivers persisted until the 1970s,
after which roads were built to facilitate transport. A large proportion of this commercid forestry in the
U.S. takes place on private lands; for example, nearly hdf of the forested land in Maine is owned by the
forest industry. In Canada, private companies hold long-term leases, but lands remain in public (crown)
ownership (Seymour and Hunter 1992).

In generd, intensve, high-yidd siviculturd practices, such as planting to replace hardwood species with
commercidly valuable softwoods, are relatively uncommon in the region, except on crown landsin the
Maritime provinces (Seymour and Hunter 1992). In northern New England and Maine, commercia
forestry is dominated by low-intensity, indudtrid timber management, with herbicide release being the
most common Slviculturd practice. Rotation intervas range from 20 to 60 years (Seymour and Hunter
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1992). Clearcutting of spruce-fir forests, and associated road- building became more intensve after the
late 1960s, at least in part because of savaging trees killed during a spruce-budworm epidemic
(Seymour and Hunter 1992). Since then, many landowners have reduced the area harvested by
clearcutting and have returned to partid harvesting methods. The practice of conversion forestry
remains on siteswith the best soils. Currently, advances in machinery seem to be directing harvest
drategies toward leaving as much resdua materid (tops and limbs) in the forest as opposed to the
whole tree remova and roadside delimbing. This technology may reduce the amount of time needed for
regenerating forests to regain mature structure.

The cumulative effects of timber harvesting in the region has been to change the age structure of the
forest, increasing the acres of early succesiona stands and decreasing the acres of mature stands. A
tendency towards even-aged forest structure, resulting from pre-settlement spruce- budworm epidemics,
is perpetuated through modern forestry, thus enhancing the opportunities for future budworm epidemics
in some areas (see below).

Besides commercia timber production, recregtion is probably the second-most important human use of
the region today, especidly on public lands. Nationd Forestsin Vermont and New Hampshire
represent heavily used recreationa lands close to populated centersin New England. Currently,
102,000 acres on the White Mt. National Forest are designated as Wilderness, and 200,000-acre
Baxter State Park, in Maine, is managed in an essentially wilderness character (Harper et d. 1990).
Thereisaso along tradition of public recreationa use of private lands, through open access and leased
rights. Development of high-elevation sites for ski resortsis a recent factor, with potentia impacts on
high-priority bird habitats and species (see below).

Table 1.2. Current land-use and ownership patternsin portions of the Eastern Spruce-Hardwood
physiographic area. (based on USFS FIA and Canadian CCRS cover-type data)

Land classfication Area (ha) Area (ac) Percent of total

Forested land 29,494,500 72,880,900 83.5
Public ownership
National Forest (U.S)
National Park
State or province managed
other public
Private industriad
Private indudtrid (leased)
Private non-indugtrid

Agriculturd land 3,087,800 7,6629,950 8.7
Urbar/ developed 104,200 257,478 0.3
Wetlands/fresh-water 728,900 1,801,100 2.1

SECTION 2: PRIORITY BIRD SPECIES

A. General avifauna

Roughly 196 bird species (Appendix 2) have been documented as breeding within physiographic area
28 (Peterson 1980, various atlases). Of the nongame landbirds (135 species), the mgjority are
migratory; these include 99 Neotropicd migratory species. The landbird avifaunaistypica of northern
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or bored portions of North America, but includes many species of more southern affinity that are at the
northern limits of their range. An analysis of dl Neotropical migratory speciesin the Northeast U.S.
(Rosenberg and Wels 1995) found the compasition of breeding speciesin this area (along with the
Adirondack Mountains) to be digtinct from al other physiographic regions. From agloba perspective,
this region ranks among the highest priorities for long-term bird conservation in eastern North America.

Fifteen species were estimated to have [J 15% of their tota population breeding in the planning unit
(Appendix 2). This area supports the highest relative abundance (of any physiographic area) for
American Woodcock, (eastern) Red Crosshill, American Black Duck, American Redgtart, Magnolia
Warbler, Evening Grosbeak, and Northern Parula. In addition, alarge proportion of the global
population of Bickndl's Thrush, aswell as nearly a quarter of the world's Black-throated Blue
Warblers, are estimated to breed here.

Our primary measure of population trend at present is the Breeding Bird Survey (BBS), which provides
data on roughly 160 of the 196 species breeding within Area-28 (N = 160 routes). For many species
in this region, however, especidly those of bored or high-elevation habitats, BBS coverage is poor, and
reported trends often lack statistical sgnificance. In addition, a sub-regiond biasin BBS route
placement may aso exaggerate trends that are occurring only in more accessible portions of the planning
unit (L. Alverson, inlitt.). Neverthdess, a Sgnificant declining trend for a species on exising BBS
routes may be reason enough to examine the population trend more closdly, and to initiate measures to
halt or reverse this trend.

Of the 160 species sampled by BBS, 42 have declined significantly (P < 0.10) since 1966, and 17
additional species have declined since 1980 (Appendix 2). Theseinclude nearly dl species associated
with grasdands and other early successiona habitats, as well as many species associated with riverine or
other freshwater wetlands (e.g., Belted Kingfisher, Bank Swalow, Common Snipe) or mature conifer
forests (e.g. Pine Grosbeak, Boreal Chickadee). Taxonomic groups with disproportionate numbers of
declining species include thrushes, large flycatchers, icterids, and sparrows. Of the 10 forest species
that declined only since 1980, nearly dl had increased significantly in the previous period (1966-1979),
indicating a probable tracking of regiona spruce budworm populations.

In contrast, 37 species exhibit sgnificantly increasing population trends (Appendix 2). A mgority of
these are associated with urban or other human-atered habitats, including those that use bird feeders or
are abundant in managed coniferous forests (e.g. Red-breasted Nuthatch, Goldencrowned Kinglet,

Y dlow-rumped (Myrtle) Warbler, Hermit Thrush). In addition, a disproportionate number of
woodpeckers and vireos are among the increasng speciesin this region.

B. Priority species pool

From among the breeding avifauna, apool of species may be derived that represents priorities for
conservation action within the physiographic area (Table 2.1). Note that a Species may be consdered a
priority for saverd different reasons, including global threats to the pecies, high concern for regiond or
loca populations, or respongbility for conserving large or important populations of the species. The
different reasons for priority status are represented by levelsor tiersin Table 2.1. Our primary means
of prioritizing speciesis through the PIF prioritization scores generated by Colorado Bird Observatory
(Hunter et a. 1993, Carter et d. in press). This system ranks species according to seven measures of
conservation vulnerability. These include four global measures (i.e., they do not change from areato
area), aswdl asthreats to breeding populations (TB), areaimportance (Al), and population trend (PT),
which are specific to each physiographic area. A totd rank scoreis then derived, which isameasure of

10
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overdl conservation priority; scoresfor al breeding species in the Eastern Spruce-Hardwood region are
found in Appendix 2.

Explanations of the tiers, or entry levelsinto the priority species pool (Table 2.1) are asfollows:

I. High overall (global) priority -- species scoring [ 22 in the PIF prioritization system. Indicates
high vulnerability of populations throughout the species range, irrespective of specific Satusin this
physiographic area. Species without manageable populations in the area (peripherd) are omitted.

I1. High physiographic area priority -- species scoring 19-21 in the PIF system, with ether (11a) Al
+ PT O 8 or (I1b) a high percentage of the globa population breeding in the physiographic area. Tier
llaindicates species that are of moderately high global vulnerability, and with relaively high abundance
and/or declining or uncertain population trend in the physiographic area. Tier 11b signifiesthat the area
sharesin respongbility for long-term conservation of those species, even if they are not currently
threatened. Percent of population is calculated from percent of range area, weighted by BBS relative
abundance (see Rosenberg and Wells 1999). A digproportionately high percentage of global
population is determined by considering the size of each physographic areardaiveto thetotd land
area of North America, south of the open boreal forest (see Appendix 3).

I11. Additional Watch List -- specieson PIF s national Watch List that did not aready meet criterial
or II. Watch List species score [1 20 (global scores only), or 18-19 with PT = 5. These speciesare
consdered to be of high conservation concern throughout their range, even in areas where loca
populations may be stable or not severely threatened.

V. Additional listed -- species on federd or state endangered, threatened, or specia concern lists
that did not meet any of above criteria. These are often rare or peripheral populations.

V. Local concern -- species of judtifiable local concern or interest. May represent a geographicaly
variable population or be representative of a specific habitat of conservation concern.

Table 2.1. Priority species pool for Area28. Percent of population calculated from percent of range
area, weighted by BBS relative abundance (see Rosenberg and Wells 1999). PIF scores from CBO
(Carter et a.2000).

Entry Species Totd % of Al PT Loca
level score pop. daus
I
Nelson’'s Sharp-tailed Sparrow 27 9.5 4 3 B
Bickndl’s Thrush 26 90+? 5 3 B
Canada Warbler 25 15.9 5 5 B
Fiping Plover (US-FT, CA-E) 25 7 2 3 B
Bay-breasted Warbler 25 11.7 5 3 B
Cape May Warbler 24 9.1 5 4 B
American Woodcock 22 29.8 5 3 B
Wood Thrush 22 4.0 3 5 B
[l
a Veery 21 19.0 5 5 B
Purple Finch 21 12.9 5 5 R
Bobolink 21 9.6 3 5 B

11
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Blackpoll Warbler 21 <1 3 5 B
Spruce Grouse (VT-E) 21 7 5 3 R
Y dlow-bellied Sapsucker 20 9.3 4 5 B
Nashville Warbler 20 6.8 4 4 B
Black-hilled Cuckoo 20 2.5 3 5 B
Bored Chickadee 20 2.3 4 5 R
Least Flycatcher 19 5.7 4 5 B
Bdted Kingfisher 19 4.7 5 5 B
Ruffed Grouse 19 3.6 3 5 R
Eastern Wood- pewee 19 2.6 3 5 B
Olive-sded Flycatcher 19 15 3 5 B
Pine Grosbesk 19 <1 3 5 R

b. Common Eider (eastern pop.) 19 30.0? 5 2 R
American Black Duck 19 26.5 5 2 B
Northern Parula 19 26.2 5 1 B
Black-throated Blue Warbler 21 23.8 4 1 B
Black-throated Green Warbler 20 184 5 2 B
Blackburnian Warbler 19 16.2 4 1 B

1
none
A%

Harlequin Duck (ME-SC) 19 <1 2 3 R
Roseate Tern (US,CA-FE) 18 <1 2 3 B
Upland Sandpiper (NH-E; VT-T) 18 <1 2 2 B
Common Tern (ME-SC, NH,VT-E) 17 5.7 4 5 B
Northern Harrier (NH-T) 17 13 3 3 B
Peregrine Falcon (US,CA-FE) 17 <1? 2 3 B
Common Loon (NH-T; VT-E) 16 52 4 1 B
Golden Eagle (ME-E; NH-E) 16 <1 2 3 B
Bad Eagle (US-FT) 16 <1 2 3 R
Osprey (NH-T; VT-E) 14 6.3 3 1 B
Arctic Tern (ME-SC; NH-T) 14 <1? 2 3 B
Common Nighthawk (NH-T) 12 <1 2 2 B
American Pipit (ME-SC) ? <1 1 3 B

& numbers derived from Gauthier and Aubry (1996)

Eight species scored at least 22 in the PIF prioritization system and are considered to be high overal or
global priority (Table 2.1). Nelson's Sharp-tailed Sparrow and Bickndl’s Thrush score the highet,
largely because of their very redtricted range and small total populations. A vast mgority of theworld's
Bicknd!’s Thrushes breed on mountaintops in this physiographic area, making this species perhgps the
highest priority for conservation planning. Similarly, of the three digtinct races that now make up
Nelson's Sharp-tailed Sparrow, A. n. subvirgatus, breeds dmost entirely in coastal and estuarine
marsheswithin thisarea. Piping Plover islisted as an endangered species in Canada and threatended in
the U.S,; dthough this speciesis near the edge of its range, important populations ill nest in coastal
areas from the Gagpé Peninsulato Maine. The remaining speciesin thistier are more common and
widespread, but are among the most vulnerable or declining species of mature and successiond forests
in the region.

12



Area 28 (Eastern Spruce-Hardwood Forest) PIF Draft Plan -- 6/00

Priority levd llaincludes 15 species with relatively high totd scores and with ether relatively large or
declining populations in the physiographic area. A mgjority of these are in two groups -- species
associated with mid-successiona hardwood forests, or boreal species associated with mature conifers.
Both of the region’s forest grouse are in this priority tier. Five additiond speciesin l1b have sgnificant
proportions (>15%) of their North American or globd populations in this physiographic area (see
Appendix 3), but show stable or increasing population trends at present. These dong with other
gpeciesliged in Appendix 2 (e.g. Blue-headed Vireo, American Redstart, Magnolia Warbler, Black-
and-white Warbler) indicate that this physographic areas shares alarge responsibility for the long-term
conservation of spruce-fir and northern hardwood forest bird communities, aswell as the world
breeding population of American Black Duck. In addition, coastal populations of Common Eider
represent roughly 30% of the eastern North American population and 80% of the American race S. m.
dresseri (numbers derived from Gauthier and Aubry 1996).

No additiond Watch List species are represented in the priority species pool. Thirteen species are
listed as endangered, threatened or specid concern federdly or by U.S. states. These are primarily
wetland, grassand, or raptor species that are represented by peripherd, although in some caseslocdly
high, populations. Among the listed species, Harlequin Duck, Upland Sandpiper, and Roseate Tern
score highest in the PIF system, but regional breeding populations of these species are very low.
Common Ternisthe only speciesin thistier that is common enough to show a significantly dedining
trend in the physiographic area, according to the BBS.

The overdl priority pool of 42 species (21% of the breeding avifauna) consists of representatives of
virtudly al the mgjor hebitat types of thislarge physographic area. Considering al priority categories,
the species of highest conservation concern include Bickndl’s Thrush, Nelson’s Sharp-tailed Sparrow,
Canada Warbler, and a suite of boreal-coniferous forest breeders. These may represent foca species
that help define conservation actions in their respective habitats.

SECTION 3: BIRD CONSERVATION ISSUES AND OPPORTUNITIES

A. Early vs. late-successional habitats and species-- historical baselines

Because most of the Northeast region has undergone magor changes in forest cover during the past two
centuries, the relative importance placed on early- versus late- successional species and their habitats
today dependsin large part on the historica basdline chosen for comparison. Thisissue, which
permeates bird- conservation planning throughout the Northeast, must be resolved before priority
species and habitats are determined. As esewhere in the region, species with large proportions of their
total population in the planning unit are mostly associated with mature forest habitats, and most show
gtable or increasing population trends. In contradt, the list of species with significant declining trendsis
dominated by early successond species. Although early successond (especidly grasdand) birds have
arguably been shown to be part of the origind avifaunain many parts of the Northeest, and therefore
worthy of conservation concern (refs, Wells and Rosenberg, in press), thisis less true within Area-28.
Many of these species invaded the spruce-hardwood region during clearing in the late 1800s, and have
declined steadily asforests regenerated. A few aress, such as the barrens of Washington county, ME
and the agricultura land of Aroostook County, ME, are of locd significance for their populations of
grasdand birds.

To some extent, deciding on the "vaue" of early-successona bird populations is subjective; for
example, the fact that two of the most numerous species with the stegpest, significant declining trendsin
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the region are Brown-headed Cowbird and House Sparrow is hardly reason for concern. Other
gpecies such as Chestnut-sided Warbler, however, rank high in regionad importance and have
undoubtedly benefited from forest regeneration following harvesting.

This plan recognizes the overriding importance of mature-forest species in long-term conservation
planning, based on three lines of reasoning:

(1) The planning unit supports amgor portion of the globa population for many northern-forest species,

(2) Current and future land use ensures the maintenance of some early successond habitats throughout
the region, dthough probably never to the extent that existed during colonid times or at the height of the
spruce-budworm epidemic of the 1970s and 1980s.

(3) The "unequd trading" principle (Dan Brauning): any critica need for early successond habitatsin
the future can be easily and quickly reconciled through increased harvesting, whereas cresting mature
forest requires much more time.

B. Regional economicsof commercial timber production

Clearly, any successful landbird conservation plan in this region must reconcile the needs of long-term,
sugtainable timber production and the habitat needs of high-priority bird species. Loss of the economic
sudainability of commercia forestry could result in conversion of forest habitats to urban development
or other less bird-friendly landscapes. In generd, over acentury of timber harvesting in this region has
not resulted in the significant loss of pecies or populations of forest birds. Avifaund changes have
mostly been in the form of changesin loca composition and rdlative aobundances, as the mix of
successiona stages and conifer vs. hardwood forest types shifted across the landscape.

The primary god of this bird conservation plan isto ensure the long-term maintenance of dl important
forest typesin the future landscgpe mosaic. This must be achieved through careful forest-planning on
both private and public lands, with the goals of economic gains and sugtainability balanced with the
needs of birds and other wildlife. Thisbaance will likdly differ in different geographic areas (see
below). By taking aglobd perspective, we can take advantage of the opportunitiesin each area, such
that the cumulative result will be to maintain hedthy bird populations into the future.

C. Changing age structure of the forest and spruce-budwor m outbreaks

A number of forestry practice issues are particularly rlevant to bird conservation planning. These
generdly involve changes in age structure of the forest, suppression of hardwood understory regrowth,
loss of mature spruce component of conifer stands, cycles of spruce-budworm outbreaks and
asociated harvest, aswell as controversia issues such as clear-aut 9ze limits and designation of
wilderness. Much research has been directed at the effects of forestry practices on bird populations --
Hagan refs., DeGraaf refs,, etc [need to flesh dl this out]

The relationship between forestry practices and outbreaks of spruce budworm has particulary important
implications for bird populations. Natura cyclesin spruce budworm populations and an accumulation of
volume in mature age classes set the stage for the most recent epidemic (Irland et a. 1988). The latter
of these two conditionsis not likely to recur as rotation length overall is shorter (Irland et d. 1988).
However, largescae presdvage harvesting as well as targeting both spruce and fir may aggravate future
outbreak a the stand level Loca experts are predicting future budworm outbreaks and the need for
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future salvage efforts -- timing will vary in different areas. Although many bird populations benefit
temporarily from regiona outbreaks, the danger isloss of mature spruce-fir habitat over vast areas
during interim periods (see New Brunswick plan, below). Asvast acreages that were salvaged after the
last mgor epidemic continue to mature, predictable changes in bird populations will occur. Planning for
sugtainable bird populations over the entire planning unit must take into account these regiona changes
and must emphasi ze the importance of maintaing a balance of age classes across the forested landscape.
[need to figure this out in more detail, add refs,, etc.]

D. Mountaintop development

Perhaps the most immediate threet to important bird populations in the planning unit is the loss of
boreal-mountaintop habitats that are critica for Bicknell's Thrush. Recent expansion of ski resort
developments in northern New England and New Y ork, plus the potentia development of wind-power
gations, threaten severd known Bickndll's sites. Until detailed population surveys throughout the range
are complete (Rimmer, refs), the extent of this threet remains unknown. An important component of the
regiona bird conservation plan will be the identification of al suitable stesfor Bicknell's Thrush and
associated species, as wdl as any potentid threatsto those Stes. Evauation of habitat quality at existing
developed siteswill dso be important to determine how much disturbance istolerated by Bicknell’s
Thrush and other high-€levation species.

E. U.S. and Canadian planning efforts

Coordination of U.S. and Canadian conservation planning has just begun in the northern forest region.
Because of the vast portions of the planning unit within Canada, such coordinated efforts are vitd for the
success of any conservation plan. recent contacts were made between Maine's PIF working group and
habitat managersin New Brunswick. Severd large private timber companies have holdings on both
Sdes of the border. Additional cooperation needs to be sought, at the level of the USFWS regiond
office and in the private sector, aswdl asin Smilar jurisdictions within Canada.

F. Bird conservation opportunities and solutions

Although this planning unit is large and spans portions of four states and four Canadian provinces,
severd factors contribute to an optimistic assessment of future bird conservation planning: (1) most
priority bird species are till abundant and widespread, exemplifying the PIF objective of "kegping
common birds common;” (2) The economic base of the region isin commercid forestry and recrestion,
s0 it isunlikely that habitats for forest birds will be severdly threatened in the near future; (3) a dedicated
team of land managers, representing the diverse geographica and jurisdictiond areas within the planning
unit, has aready begun to coordinate efforts towards long-term landbird conservation planning.

Large portions of the region are under single ownership or agency control, and thus smplify the
implementation of conservation planning. For example, commitments by severd large timber companies
would ensure that conservation objectives are met over vast acreagesin the U. S. and Canada
Smilarly, large Nationa Forests protect much of the Vermont and New Hampshire portions of the
planning unit.

Ultimately, a combination of legd mandates and voluntary private incentives may be necessary to
acheive largescae planning objectives. Degree of public control of land practices on private lands
differs between the U.S. and Canada. In New Brunswick,(at least,) the Crown Lands and Forest Act
(1980) dlowsthe provincid agency to mandate quotas of forest types and age classes on lands leased
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to private companies, such mandates do not exist in the U.S. Because sustainability and the
maintenance of amosaic of forest habitats are the primary objectives of this conservation plan, strong
opposition from the private sector is not anticipated.

Identification of Important Bird Areas in the planning unit has recently begun, at least in Vermont and
Maine. Although most of these sites will probably be based on concentrations of seabirds or migratory
shorebirds or waterfowl, at least some are expected to identify critical habitats for Bickndl's Thrush and
associated mountaintop species, or representative forest tracts that are unusually diverse or prigtine (e.g.
Baxter State Park). A series of mountaintop steswill mogt likely congtitute one or more Bird
Conservation Areas in Maine and New England. The greatest influence on landbird populations
regionwide, however, will be through the identification and adoption of forest-management practices
(i.e., best management practices) that meet the habitat objectives of high-priority bird species.

SECTION 4: PRIORITY HABITATSAND SUITES OF SPECIES

When speciesin the priority pool (Table 2.1) are sorted by habitat, the highest priority habitats and
associated species can be identified (Table 4.1). These represent the habitats that are either in need of
critica consarvation atention or are critica for long-term planning to conserve regiondly important bird
populations. The highest priority species do not form a cohesive habitat group, but rather divide among
nine different forest, early successional, and wetland habitats. The species of greatest concern,
however, is Bickndl's Thrush, and by association, the conifer habitats of mountaintops and windsept
coadtlines rank firgt in regiona priority. Other habitats may be loosely ranked according to the highest-
scoring speciesin the habitat suites. Within each habitat-gpecies suite, certain species that represent
particular limiting requirements (e.g., area sengitivity, snags) are consdered foca speciesfor setting
population-habitat objectives and determining conservation actions.

Table 4.1. Priority habitat-species suitesfor Area28. TB (threats breeding), Al (areaimportance), PT
(population trend), and total PIF scores from CBO prioritization database (Carter et a.2000). Focal
species for each habitat are in boldface.

Habitat  Species Totd B Al PT Action
score leve @

M ountaintop-conifer woodland

Bicknell’'s Thrush 26 2 5 3 Il
Blackpoll Warbler 21 2 3 5 [
American Pipit ? ? ? ? \%
M aritime sdtmarsh and estuary
Nelson’s Shar p-tail. Sparrow 27 3 4 3 [l
American Black Duck 19 2 5 2 Il
Northern Harrier 17 3 3 3 v
Osprey? 14 2 3 1 VI
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Mature conifer (spruce-fir) forest

Bay-breasted Warbler 25 3 5 3 v
CapeMay Warbler 24 3 5 4 IV
Spruce Grouse 21 4 5 3 [l
Bored Chickadee 20 3 4 5 [l
Black-throated Green Warbler 20 2 5 2 VI
Pine Grosbeak 19 3 3 5 [l
Olive-sided Flycatcher 19 2 3 5 "
Northern Parula 19 3 5 1 VI
Blackburnian Warbler 19 3 4 1 VI
Red Crosshill (eastern) 15+ 3 5 1 11
Northern hardwood-mixed forest
Canada Warbler 25 3 5 5 1
Wood Thrush 22 2 3 5 1l
Black-throated Blue Warbler 21 2 4 1 v
Veery 21 2 5 5 "
Purple Finch 21 2 5 5 "
Y dlow-bdllied Sgpsucker 20 2 4 5 1
Black-billed Cuckoo 20 2 3 5 "l
Least Flycatcher 19 2 4 5 [l
Eastern Wood-Pewee 19 2 3 5 1
Ruffed Grouse 19 2 3 5 [l
Coastd beach/dunefidand/shordine
Piping Plover 25 4 2 3 I
Common Eder 19 4 5 2 [l
Harlequin Duck (winter?) 19 3 2 3 IV
Roseate Tern 18 3 2 3 "
Common Tern 17 2 4 5 Il
Arctic Tern 14 2 2 3 v
Osprey 14 2 3 1 v
Savannah (Ipswich) Sparrow ? 7? ?? 7? Iv?
Early successond forest/edge
American Woodcock 22 3 5 3 [l
Nashville Warbler 20 2 4 4 v
Olive-sided Flycatcher 19 3 3 5 "l
Ruffed Grouse 19 2 3 5 [l
Common Nighthawk 12 3 2 2 \
Gradand/agriculturd

Baobolink 21 3 3 5 1
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Upland Sandpiper 18 4 2 2 1
Northern Harrier 17 3 3 3 v
Bored peatland
Spruce Grouse 21 4 5 3 [l
Blackpoll Warbler 21 2 3 5 v
Olive-sded Flycatcher 19 2 3 5 \Y%
Freshwater wetland -- river/lake
American Black Duck 19 3 5 2 I, v?
Belted Kingfisher 19 2 5 5 v
Common Tern 17 2 4 5 11
Northern Harrier 17 3 2 3 v
Bdd Eagle 16 2 2 3 Il
Common Loon 16 3 4 1 AV
Osprey 14 2 3 1 v

aAction levels | = crisis; recovery needed; 11 = immediate management or policy needed rangewide;
[l = management to reverse or stabilize populations, 1V = long-term planning to ensure stable
populations, V = research needed to better define thregts, VI = monitor population changes only.

A. Mountaintop-conifer woodland

Importance and conservation status. The recognition of Bickndl's Thrush as a separate species
(Ouelet 1993, AOU 1995) has devated the importance of its primary habitat, high-elevation conifers,
to atop regiona conservation priority (Rosenberg and Wells 1995). This habitat type occurs naturaly
at high éevations (gpproximately >900m in U.S.; >500m in Canada) from the Adirondack Mountains
(and Catskill Mts) of New Y ork, northeastward through northern New England, western New
Brunswick to the Gagpé Peninsula of Quebec. Its digtribution istherefore naturaly fragmented at the
landscape leve, with most paiches (N = 251 Sites, in the U.S.) estimated to be < 1000 hain extent
(Atwood et d. 1996). Thetota ared extent of this habitat type has been estimated at 100,000 to
150,000 hainthe U.S. (Atwood et a. 1996), plus ??7??in Canada.

Current threats to the habitat fal into three categories. (1) globa climate change; (2) aamospheric
deposition (including acid precipitation); and (3) recreationd and other development. Thefirst factor, a
globa warming trend resulting in the shrinking or retraction of cool-temperate forests regionwide, has
been postulated to influence bird distribution and abundance (Erskine 1992, Atwood et a 1996).
Indeed, recent models for change in CO, indicate that high eevation conifer habitat will eventudly
disappear from the region (http://Amww.fsfed.usne/ddaware/atlag/ for fir). Although such an effect
cannot be controlled by bird-conservetion efforts lone, we must make every effort to influence the
larger factors that ultimately may determine the fate of this entire habitat- species suite. Atmospheric
pollution in the form of acid rain has been shown to adversely influence the hedlth of balsam fir and
spruce-dominated communitiesin New Y ork and New England, resulting in heavy mortdity in some
aress (Miller-Weeks and Smoronk 1993). Although studies of the effects of acid rain on bird
communitiesin these areas have just begun, alikdly factor is the reduction of available caciumin the
soil, ultimately reducing egg production and egg-shell thicknessin nesting birds (ref). Recregtiond
development, primarily for ski resortsis a growing threet, especialy in New Y ork and New England.
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Direct dimination of vegetation for building congructionisthe primary threat, dthough fragmentation of
habitats for the creation of ski dopes, and increased vehicular traffic may aso have impacts on the bird
community.

Associated priority species: BICKNELL'S THRUSH, Blackpoll Warbler. Bicknel's Thrush appears
to be the only speciesthat is restricted to this habitat nearly throughout itsrange. A

In Canada, additiond populations of this species occur locdly in habitats of smilar structure dong the
windswept coasts of the Maritime provinces and Quebec, and in some second-growth indudtria forest
habitats at lower eevationsinland(Ouellet 1993, Erskine 1992, Gauthier and Aubry 1996, Nixon

1999). Thrushes were present on mountaintop idands as small as 1.5 ha (Atwood et a 1996), and area
of avallable habitat was not a Sgnificant predictor of occupancy (Atwood et d 1996). Preferred habitat
has been described as dense, stunted stands dominated by balsam fir, with varying amounts of white
birch, mountain ash and sometimes red spruce and other species (Wallace 1939, Atwood et a 1996).
The other species associated with Bickndl's Thrush tend to be species of open coniferous and
disturbed forestsin the more northern portions of their range, but are specidists on mountaintop conifers
in New England and New Y ork. The American Pipit is atundra species that breeds on only afew
barren mountaintopsin the region. Its status of special concern in Maineisintended to protect it's
fragile apine tundra habitat.

Habitat and population objectives: Despite the smal size of most available habitat patches, Bicknel's
Thrush and other associated species occur there in high densities. Recent estimates of Bickndll's Thrush
densties on Mt. Mandfield in VVermont range from about 40 to 60 pairs per 40 ha of continuous habitat
(Rimmer et d. 1996), but these do not take into account more recent discoveries of highly skewed sex
ratios (1.8 mdes 1 femae) and very patchy digtributions within suitable habitat. Using the most up-to-
date GIS data available, K. McFarland (unpubl. data) estimates a maximum 53,000 breeding Bickndl's
Thrush occurring within the U.S. portion of therange. The actud number may be closer to 15,000-
30,000 individuals. The breeding bird atlas estimated an additiona 1000 pairs breeding in the Maritime
provinces (Erskine 1992), dthough the number of birds in Canada remains highly uncertain (Nixon
1999).

Sample dengties of other associated species are aso high. For example, territory size of Blackpoll
Warblers decreases with eevation, with densities of up to 100 pairs per 40 ha on some mountaintops
(Morse 1979, Sabo 1980, K. McFarland and C. Rimmer unpub. data). Similarly, White-throated
Sparrow density was estimated at 25 pairs per 40 ha (Sabo 1980). Population trends for speciesin this
habitat are difficult to assess, because BBS routes do not sample such high-devation stes. Trend
estimates for the planning unit as awhole, however, show that most species associated with this habitat
have declined significantly since 1966 (see Table 2). Estimates of declines range from 2.3% per year
for White-throated Sparrow, to 5.8% per year in Blackpoll Warbler. Trend estimates for Bicknell's
Thrush are more problematical; the steep decline reported by BBS (-10.9% per yr) is based on only six
routes, presumably away from mountaintop areas. Nonetheless, the disappearance of this speciesfrom
some mountains in New England has been documented (Atwood et a 1996), and they have presumably
vanished from some coasta and offshore-idand locations in recent decades (Erskine 1992). Ouellet (in
Gauthier and Aubry 1996) offers amore optimigtic view for the species in Quebec, noting its recent
colonization of disturbed habitats at lower devations. The bird ismost likely anatura disturbance
specidig that utulized aress creeted by fires and hurricanesin the past and may benefit temporarily from
some forestry practices. Data on differential reproductive success and source-Snk dynamics of
Bickndl's Thrush populationsin relaion to habitat- patch size or quaity are much needed and will be
difficult to obtain.
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OBJECTIVE 1. Ensure the protection of 100% of sites that support populations of Bickndl's
Thrush "large enough to be considered source populations for other sites,” and as many
additiond high-€levation habitat patches with smdler populations as possble. Maintain a
regiona population of 50,000 breeding individuas (30,000 individuasin U.S)).

Implementation strategy: A drategy for protecting high-elevation habitats and ensuring a stable
population of Bickndl's Thrush and associated species should include the following elements (not
necessily sequentid):

« identification and characterization (habitat Size, qudity, land ownership) of al potentia habitat
patches, using GIS (now complete for Vermont; K. McFarland unpubl. data)

» completion of on+the-ground inventories to determine numbers of breeding Bickndl's Thrushes at all
gtes

« identification and designation of most important Sites, perhaps through state or provincia Important
Bird Area programs

« identification of specific threats to particularly important sites

* incorporation of research on reproductive success of Bickndl's Thrush and other speciesinto
ongoing studies of forest hedth, in relation to pollution and devel opment

« explicit and "officid" recognition of Bickndll's Thrush and its associated habitat asahigh
consarvation priority in public agency and private land- use planning efforts

« if future declines in habitat availability or Bickndl's Thrush populations warrant, legal mandates for
implementation of habitat-protection objectives.

High elevation habitats are currently protected to some extent by existing laws in each state and
province (Table 3). Potentid for strict protection of important habitat patches is highest on publicly
owned lands, particularly on Nationa Forests (Vermont, New Hampshire), state lands (e.g., Baxter
State Park, ME), and severd nationa and provincid parksin Canada (e.g. Cape Breton Highlands
Nationd Park, NS; Mt. Carleton Provincia Park, NB, and Laurentides Reserve and Gaspésie
Provincid Park, QE). Animmediate priority isthe determination of how much habitat (acreage and
proportion of Bickndl's Thrush population) is aready protected, as well as areview of agency policies
potentialy affecting these habitat patches.

Implementation of habitat objectives on private lands will be voluntary, except to the extent that
Canadian law dictates land-use policies to private lease-holders. Inaccessbility of most Sites on private
land, as well asthe minima commercid value of sunted conifers that dominate this habitat, should offer
amoderate leve of protection in the near future. Explicit recognition of important Sites should be
sought, however, with the god of incorporating their protection, where possible, into timber-harvest and
other land-use plans. Designation within the Important Bird Areas program, if carried out properly and
with great sengtivity to private landowners concerns, could aid in meeting objectives on private lands.

Potentia conflicts or threets a specific, important sites should be identified quickly and cooperative
agreements sought. These threets may include ski-resort developments, incluson in commercid timber
sdes, or agency poalicies that neglect or inadvertently thresten mountaintop Stes. Ultimatdy, long-term
protection of this habitat type and its associated bird species may depend on a multilaterd, international
effort to hdt or reverse the effects of acid precipitation and globa climate change in the Northeast.
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Management recommendations. Xxxxx

Research and monitoring needs:. Severd ongoing research efforts are now focusing on mountaintop
bird communities and the breeding biology of Bickndll's Thrush, Blackpoll Warbler, and other pecies.
These and additional studies should be supported at the highest level of conservetion priority. Specific
research and monitoring needs that are most relevant to implementation of this conservation plan include
the fallowing:

« gpplication of GIS and GAP andyses to determine distribution and conservation satus of adl habitat
patchesin the U.S. and Canada.

« continued censuses of Bickndl's Thrush and other species at dl Stes

« gudies of Bickndl's Thrush demography, to be applied to source-sink dynamics modeling and
metapopulation anays's throughout this species range

« studies of calcium availability in relation to acid precipitation and avian reproductive success a high
elevation Stes

« thorough surveys for breeding Bicknell's Thrush away from mountaintop habitats; in particular in
disturbed habitats and dong the Atlantic Coast

* determination of potentid limiting factors affecting Bicknell's Thrush on its nonbreeding grounds, in
winter and a migration-stopover sites

* development of efficient monitoring protocols for evaluating Bicknel's Thrush population trends

Recommended protocols for surveying breeding Bicknell's Thrushes are now available (Rimmer et d.
1996). A potentid technique for monitoring this species dong its migration routes may employ the
recording of digtinct nocturnd flight calls (Evans 1993). Studies of Bickndl's Thrush on itswintering
grounds and development of a conservation plan for this speciesin the Dominican Republic are dso

ongaing (Rimmer).

Outreach: Increased public awvareness of the uniqueness and vulnerability of mountaintop coniferous
woodland will be necessary for full implementation of the conservation plan. This can be achieved
through PIF gate working groups throughout the planning unit, as well as programs by NGOs such as
VINS and Manomet Observatory. [add stuff]

B. Maritime marsh and estuary

Importance and conservation status. Reative to the entire physiographic region, only asmal portion
of this habitat type occursin the U.S. The eastern Maine coast has severa small rivers and estuaries.
The sdt marshes there tend to be smdler than in other regions of the Atlantic coast. North of the
border, however, this habitat is more prevdent. The largest river system in the Maritimes, the St. John
River, and the largest estuary in eastern Canada, the St. Lawrence, are dominant influences on the
landscape, and as aresult, on the bird communities in thisregion. Extensive marshes once occurred in
the lowlands between New Brunswick and Nova Scotia near Seckville, N.B. Higtoricaly this probably
held the largest single population of Nelson's Sharp-tailed Sparrow on the east coast. Thisareahas
largely been dtered through dyking for waterfowl production and by draining for agriculture.

Associated priority species: NELSON’S SHARP-TAILED SPARROW, AMERICAN BLACK
DUCK, Northern Harrier. With the recent taxonomic split of Sharp-tailed Sparrow into two species,
the priority status of each new, geographicaly redtricted form isincreased. Furthermore, therace A. n.
subvirgatus is nearly endemic to the coastal marshes of physiographic area. Intensive sudies of this
species on the Maine coast are ongoing (Hodgman and Shriver). Recent surveys for this and other
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sadtmarsh species resulted in 25 occupied marshes dong the eastern Maine coast in this physiographic
region (Hodgman and Wilson 2000). American Black Duck is aglobaly vulnerable Watch List species
with alarge proportion of its population in this region. It is consdered one of the highest priority species
according to the Atlantic Coast and Eastern Habitat Joint Ventures and among the state and provincia
agencies where this speciesis abundant. Coastal Marshes are especialy important to wintering black
ducks as are estuaries and sheltered coves dong the coast of this region. Satmarshes undoubtedly
contribute breeding habitat for this species wherever it occursin the region.

Population and habitat objectives. Although the BBS was not designed to sample coasta or wetland
habitats, average relative abundances throughout the area dlow VERY ROUGH population estimates
(see Appendix 3) of priority species (Table 4.2).

Table 4.2. Population estimates for priority species of maritime marsh and estuary habitat in the Eagtern
Spruce-Hardwood physiographic area. Percent of Atlas blocks based on number of 5-km blocksin
which the species was reported (from Rosenberg and Wells 1995, Appendix 4; Erskine 1992, Gauthier
and Aubry 1996).

Species BBS % Atlas blocks
population VT NH ME QE MAR
Nelson's Sharp-t. Sparrow 10,200 0 0 ? (31) 12
American Black Duck 46,500 48 46 81 63 55
Northern Harrier 2,100 11 20 36 (540) 38
Osprey 4,500 0 15 67 (299) 39

These crude estimates are most useful in illudirating the relative population sizes of various species and,
perhaps, giving order-of-magnitude figures for setting popul ation objectives for the region. Note that the
relative abundances used to for these estimates are averages across al BBS routes in the physiographic
areausing data from 1990-1998. Somewnhat independent estimates of population szesfor the maritime
provinces (37% of the total physiographic area) are available from Erskine (1992), based on abundance
estimates in breeding bird atlas blocks during 1986-1990.

I ndependent estimates of population levels are needed, especidly for the Nelson's Sharp-tailed
Sparrow. An estimate of 2,500 breeding pairsin the Maritimes is based on abundance estimatesin
breeding bird atlas blocks during 1986-1990 (Erskine 1992). An additional 1,000 pairs were
estimated to breed in southern Quebec (Gauthier and Aubry 1996), and about 250 pairs aong the Area
28 portion of the Maine coast (Hodgman). BBS data do not permit estimates of population trends for
the sparrow in thisregion. American Black Duck and Northern Harrier populations appear to be stable
over the past 30 years, whereas Ospreys have increased significantly at 7.3% per year (see Appendix
2). Erskine (1992) estimated a breeding populations in the Maritimes of 30,000 pairs of Am. Black
Ducks, 5,200 pairs of Northern Harriers, and 900 pairs of Osprey.

OBJECTIVE 1. Maintain a stable population of roughly 8,000 [?7] Nelson's Sharp-tailed
Sparrows throughout the physiographic area.

OBJECTIVE 2. Maintain astable population of roughly [?7] American Black Ducks throughout
the physiographic area; roughly xx% of these to be supported in coastal sdt marsh and estuary
habitats. [Incorporate objectives of Atlantic Coast V].
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I mplementation strategy: For Nelson's sharp-tailed sparrows, a combination of habitat protection and
increased awareness (outreach) about the importance of these species in the region is needed. Habitat
consarvation for Black Ducksis likely the mogt effective strategy a maintaining stable numbers of both
wintering and breeding birds across the region. Further reductionsin the harvest, at least in U.S,, are
unlikely given the harvest level has been so low for severd years.

Management guidelines: Little of the occupied sdtmarsh habitat in eastern Maineis in conservation
ownership, yet, a protection initiative is underway which will target some of the most sgnificant sites
identified by Hodgman and Wilson (2000). Because many of the Stesin this portion of the region are
small, the degree of sdtmarsh ditching is minima compared to Stesin other regions. At least in the

U.S, threats to habitat qudity viainvasve plants such as Phragmitesis minima. Opportunities may exist
in New Brunswick for conservation easement or acquisition of former marsh hebitat and for restoration
of ditched marshes.

Black Duck management in the northeast (chiefly harvest reductions) has managed to sem the declinein
the species. A variety of harvest reductions including reducing daily bag limits (1 bird per day in

Maine), reducing season length and delaying opening for this species gppear to have been effective.

The beginning of arecovery may be evident from midwinter waterfowl survey in the Atlantic Hyway,
where 1999 data were at a 23 year high (Serie et a. 1999). Longcore et d. (2000) called for an
improved strategy for harvesting black ducks throughout northeastern North America. Such arevised
plan would require strong cooperation between Canadian and American biologists and hunters. Despite
the importance of coagta habitats, American Black Ducks present in tidal marsh and estuary habitatsin
winter may not have been produced in these same marshes, so wintering numbers of this species may
have much to do with production and harvest in interior habitats of Area 28.

Research and monitoring needs:

» Complete inventory for Nelson's Sharp-tailed Sparrow in Atlantic Canada and aong the St. Lawrence
(Maine surveys completed in 1999); develop methods appropriate for estimating population size;
develop program (perhaps using volunteers) to monitor populations of sharp-tailed sparrows and
other sdltmarsh birds at key Stesin Area 28.

* Determine factors that influence habitat suitability and qudity for Nelson's Sharp-tailed Sparrow;
identify thrests to the most important sites and develop ways to diminish these thregts, examine
nesting success in areas with extreme tidal ranges; identify limiting factors other than or that interact
with tidal flooding of nests.

 Examine feasihility of marsh retoration for sharp-tailed sparrows, specificaly effects of ditch plugging
on nesting success.

* Support efforts to monitor wintering American Black Ducks in coasta habitatsin Area 28; develop
methods for dratifying Sate- or province-wide survey data to be specific to Area 28.

* |dentify factors that affect habitat qudity for breeding Black Ducks in coastd versusinland habitats,
improve monitoring of Black Duck productivity in coastd habitats.

Outreach: Increase awareness among the public and among conservationists of the importance of
Sharp-tailed Sparrows (nearly endemic to region) among the Area 28 avifauna. Because people have
difficulty getting excited about a Species thet is difficult to identify, encourage identification workshops a
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bird festivas, nationa wildlife refuges, and presentations to loca Audubon chapters and birding clubs.
These should target the intermediate birder and encourage both sight and sound identification.
Whenever possible, emphasize the dependence of sharp-tailed sparrows on saltmarsh habitats for al
agpects of therr life history.

Continue to encourage hunters to learn to identify the Black Duck, through distribution of color posters
at sporting goods stores, municipa offices, wildlife refuges, etc.

C. Mature conifer (spruce-fir) forest

Importance and conservation status. Cool coniferous forests, dominated by balsam fir and red
Spruce, represent one of two major forest types (along with northern hardwoods) that occur in amosaic
throughout the planning unit. Largest continuous areas of coniferous forest exigt in the northern sections
(Laurentian Highlands, Gagpé Peninsula), dong the immediate coast in the Maritime provinces and
Maine, and on dopes of Appaachian mountains from northern New Brunswick to the Adirondacks.
Stands dominated by spruces or firs dso occur as idands throughout the mixed and hardwood-
dominated forests further south and at lower eevations, depending on drainage and disturbance
regimes. Totd area of thisforest type is on the order of millions of ha.

Coniferous (i.e. softwood) tree species are currently preferred for commercid timber production (pulp
and paper) in thisregion, and vast acreages of coniferous forest are under management for commercia
forestry. Tota area of coniferous forest has increased in the region as mature hardwood and mixed
forests wereinitially logged and replaced by regenerating softwoods. Because of shorter rotation
cycles, however, age-class digtribution of conifer forest isfavoring younger and more eventaged stands.
A 1995 forest-management plan for New Brunswick (NB Dept. of Natural Resurces and Energy 1995)
projected that mature and overmature classes of spruce-dominated coniferous forest will decline more
rapidly over the next 40 years (from 46% of land area to 8%) than any other habitat-community type.
This projection may aso apply to large portions of Nova Scotia, Quebec, and the industrid forests of
northern Maine [check thig]. It isthese mature coniferous forests that support alarge number of high
priority bird species, and if projections are accurate these species may decline throughout the region.
Unlike the patchily distributed mountaintop communities, where protection of specific Stesiscriticd,
conservation drategies for mature coniferous forest will need to focus on maintenance of minimum
percentages of the landscape mosaic to prevent local loss of this habitat type and its associated
dependent species. Thisgoa may best be achieved through cooperative agreements with large
landowners.

Associated priority species. BAY-BREASTED WARBLER, CAPE MAY WARBLER, SPRUCE
GROUSE, RED CROSSBILL (?). Thetotal habitat suite of 10 priority species represents a cross-
section of the breeding bird community and is composed primarily of two groups of species. Thefirg
are widespread, but low-density, species that are more typical of the boredl forests further north. These
include the largely resident Spruce Grouse, Bored Chickadee, and Pine Grosbeak, as well asthe
Neotropicd migrant Olive-sded Flycatcher. The second group consists of severd “ spruce-woods
warblers’ and the Red Crosshill, which are more restricted to and reach high dengtiesin the taler
spruce-fir forests of this physiographic area.

[ecologica information, microhabitat requirements, population trends)

Habitat and population objectives. Based on extrgpolations from BBS relative abundances
(assuming each route samples approximately 2.5 km2 of forest habitat; see Appendix 3), VERY
ROUGH estimates of population size for priority soeciesin this habitat suite can be derived (Table 4.3).
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Table 4.3. Population estimates for priority species of mature conifer forest habitat in the Eastern
Spruce-Hardwood physiographic area.. Percent of Atlas blocks based on number of 5-km blocksin
which the species was reported (from Rosenberg and Wells 1995, Appendix 4; Erskine 1992, Gauthier
and Aubry 1996).

Species BBS % Atlas blocks
population VT NH ME QE MAR
Bay-breasted Warbler 136,600 6 39 78 61 39
Cape May Warbler 84,000 17 33 76 46 25
Spruce Grouse ? 2 15 43 5 14
Bored Chickadee 76,500 23 45 60 42 44
Black-thr. Green Warbler 735,000 100 98 9 87 57
Pine Grosbeak 12,000 1 0 12 15 20
Olive-sded Flycatcher 103,000 81 34 76 57 40
Northern Parula 763,000 65 67 97 53 61
Blackburnian Warbler 328,000 87 98 93 87 49
Red Crosshill 24,000 1 0 6 (37) 9

These crude estimates are most useful in illugtrating the relative population Szes of various species and,
perhaps, giving order-of-magnitude figures for setting population objectives for the region. Note that the
relaive abundances used to for these estimates are averages across al BBS routes in the physiographic
areausing data from 1990-1998. Somewhat independent estimates of population sizes for the maritime
provinces (37% of the total physiographic areq) are available from Erskine (1992), based on abundance
estimates in breeding bird atlas blocks during 1986-1990.

BBS data dso indicate that populations of Boreal Chickadee and Olive-sided Hycatcher have declined
by roughly 5% per year since 1966, and Pine Groshbesks may have declined by as much as 14% per
year. In contrast, Blackburnian Warbler, Hermit Thrush, Winter Wren, and possibly Black-backed
Woodpecker and Red Crosshill, have increased significantly over this period. It is noteworthy that
severd of the speciesin this suite undergo marked population fluctuations in response to spruce-
budworm outbreaks; these species exhibited large increases during the period 1966-1979 and then
subsequent declines during the folloning decades.  Setting population objectives for such speciesis
extremdy difficult.

OBJECTIVE 1. Maintain sustainable populations of priority spruce-fir warbler community, within
limits of naturd fluctuations or cycles (no net 10ss). In northern portions of the phsysiographic
area, Bay-breasted and Cape May warblers will be focal species; in Nova Scotia and northern
New England states, Black-throated Green, Northern Parula, and Blackburnian warblers will be
focal species. Population estimates listed in Table 4.2 may be used as preliminary numerica gods.

OBJECTIVE 2. Maintain sustainable regiond population of 5,000-10,000 [?7] Spruce Grouse,
within natura population cycles. Assumption: sufficient habitat for Spruce Grouse will dso be
aufficient for other boreal-conifer bird species.

OBJECTIVE 3. Stahilize or reverse declining population trends for Olive-sided Hycatcher,
Borea Chickadee, and Pine Grosbeak, over next 20 years.
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OBJECTIVE 4. Detemine conservation status and maintain sustainable populations of eastern
Red Crosshill.

Based on published average dengity estimates of 4-5 pairs of Blackburnian Warblers and 10 pairs of
Black-throated Green Warblers (Gauthier and Aubry 1996), an estimated 730,000 ha (1.8 million
acres) of mature conifer habitat is required to support the suite of spruce-woods warblersin this
physiographic area. Roughly 120,000 ha (300,000 acres) of thisland should be maintained or managed
in stands older than 50 yr to support breeding Cape May Warblers. In addition, xxx haare required in
amosaic of stand ages to support aregiond population of Spruce Grouse.

Implemention strategy: A srategy for supplying adequate habitat for species requiring mature
coniferous forest over large regionsis proposed in the New Brunswick forest management plan (New
Brunswick Department of Natural Resources and Energy 1995). This plan ensures that a minimum of
10%-20% of sub-regiond planning units (commercid licenses, townships, etc.) involved in timber
production be maintained as mature or overmature coniferous forest. Thisvaueis derived from
edimates of minimum areas required by viable populations of American marten and adequate wintering
habitat for white-tailed deer, and is assumed to be adequate for populations of forest landbirds.
Interestingly, if applied over the entire physiographic area, the amount of mature conifer habitat
estimated to meet priority bird population objectives above is roughly 11% of the total extent of land
classified as coniferous forest.

For conservation lands that support coniferous forest, maintenance of considerably larger percentages
of land areain mature or overmature age classesis desirable to offset potentid shortfalls or tempora
bottlenecks. Thismodd is smilar to the concept forwarded by ecologists at Manomet (Hagan et d.),
often referred to as the shifting mosaic. The shifting mosaic paradigm requires that no species be lost
from a landscape unit over time. To meet this seemingly smplistic objective requires maintenance of al
habitat typesin that landscagpe unit for a specified period. Theregion islargdy managed de facto in this
manner dready, and as aresult, populations of most species that breed in this habitat type are not in
decline.

Management recommendations: Cooperative reationships with industrid forest landowners seemsto
be the best gpproach in the U.S. and is being adopted for deer wintering area management in the region.
Acquistion of scenic and sendtive naturd areas continues but the extent to which these will contribute to
regiond bird conservation remains unclear. Clearly, the dominant impact on the landscape is timber
management. Fortunately forest typesin this region are sdf regenerating and a variety of bird species
benefit from each stage of stand development. Keeping the region’s conifer forest as conifer forests
should be ahigh priority, and keeping land in timber management may be the smplest way of achieving
this. Issuesthat are especidly problematic will be related to species needs for narrow habitat conditions
such as minimum stand age and/or certain structura conditions.

Research and monitoring needs:

» complete inventory of Spruce Grouse populations and habitats, determine conservation status and
threats.

* better understanding of role of stand age and stand structure on habitat quality and ultimately surviva
and reproductive success.

* better methods for monitoring species that use patchily distributed components of the forest, such as
treefdl gaps, smal wetlands, snags.
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* determine possible causes of population declines of Olive-sded Hycatcher; explore management
practices that might enhance populations of this species

Outreach: Develop full color posters which give identification types for distinguishing Spruce Grouse
from Ruffed Grouse and the protected status of Spruce Grouse and post these at convenience stores,
municipa offices, roadside checkpoints, etc. Encourage adult education courses in the identification of
bird species, perhaps a the beginning, intermediate and advanced leve, for the purpose of recruiting
future volunteers for BBS and other monitoring programs in the planning unit.

D. Northern hardwood and mixed forests

Importance and conservation status: Northern hardwood and mixed forests, usualy dominated by
sugar maple, beech, and birch, represent the most widdly distributed habitat-community within the
planning unit. Although mature hardwoods (and associated white pine) were extensively harvested in
the past century, these forests have largely regenerated over most of the region during the past 50 years.
In the Canadian provinces and northern Maine, however, where commercia timber production is the
dominant land use, regenerating conifer sands have replaced the origind hardwood forest over vast
areas. Today, hardwood and mixed forest types dominate in the southern portions of the planning unit
(New England) and at lower devations in southern Quebec and southern New Brunswick. Throughout
this recent history of widdy fluctuating avallability in the region, few if any bird species dependent on
northern hardwood forests have been lost or severely reduced in abundance.

The importance of this habitat type is great, because of the number of associated bird species with high
proportions of their total population in the planning unit. In generd, these species are rdatively abundant
throughout the region, and many show stable or even increasing population trends.  Setting habitat and
population objectives is therefore not as straightforward as in the mountaintop or mature conifer habitat
types. Conservation planning should focus on extengive tracts of representative forest types, and should
address the microhabitat needs of gpecies showing regiond or locad declines. A mgority of high-priority
speciesin this habitat are dependent on particular characteristics of the forest understory.

Associated priority species. CANADA WARBLER, BLACK-THROATED BLUE WARBLER,
Wood Thrush, Y dlow-bellied Sapsucker, Veery, Black-billed Cuckoo, Ruffed Grouse, etc. Thetotd
suite of 17 priority speciesin this habitat represents a cross section of the entire diverse breeding bird
community. Unlike the coniferous forest species suite, most speciesin the northern hardwood suite are
near the northern limit of their range; for 5 species, however, more than a quarter of the world
population is estimated to breed in this physiographic area. Also unlike in the coniferous forest suite, a
majority of the priority species in northern hardwood forest habitat are exhibiting population declines.

[ecological infor mation, microhabitats]
Habitat and population objectives: Based on extrgpolations from BBS relative abundances

(assuming each route samples approximately 2.5 kn? of forest habitat; see Appendix 3), VERY
ROUGH egtimates of population size for priority speciesin this habitat suite can be derived (Table 4.4).
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Table 4.4. Population estimates for priority gpecies of northern hardwood and mixed forest habitat in
the Eastern Spruce-Hardwood physiographic area. Percent of Atlas blocks based on number of 5-km
blocks in which the species was reported (from Rosenberg and Wells 1995, Appendix 4; Erskine
1992, Gauthier and Aubry 1996).

Species BBS % Atlas blocks
population VT NH ME QE MAR
Canada Warbler 200,000 98 98 94 91 46
Black-throated Blue Warbler 250,000 91 96 85 84 24
Wood Thrush 303,000 98 98 80 58 11
Y dlow-bellied Sapsucker 377,500 94 92 92 85 43
Purple Finch 405,000 100 96 99 97 65
Veery 1,420,000 97 98 96 97 49
Black-billed Cuckoo 24,500 57 60 47 19 10
Least Flycatcher 663,000 96 91 93 96 49
Eastern Wood-pewee 165,000 96 96 91 81 a7
Ruffed Grouse 37,500 94 86 91 83 48

These crude estimates are most useful in illugtrating the relative population Szes of various species and,
perhaps, giving order-of-magnitude figures for setting popul ation objectives for the region. Note that the
relaive abundances used to for these estimates are averages across al BBS routes in the physiographic
area using data from 1990-1998. Somewhat independent estimates of population Szes for the maritime
provinces (37% of the total physiographic areq) are available from Erskine (1992), based on abundance
estimates in breeding bird atlas blocks during 1986-1990.

OBJECTIVE 1. Stahilize or reverse declining population trend for Canada Warbler; maintaining
long-term population of (200,000) breeding pairs.

OBJECTIVE 2. Maintain stable population of (250,000) Black-throated Blue Warblers
throughout the physiographic area.

Assumption mantaining suitable habitat for Canada and Black-throated Blue warblers will be
sufficient to support sustainable populations of most other birds in this habitat suite.

Based on published average dendity estimates of 4-5 pairs of Canada Warblers and Black-throated
Blue Warblers (Gauthier and Aubry 1996), an estimated 500,000 ha (1.25 million acres) of suitable
northern hardwood and mixed forest habitat is required to support the highest- priority speciesin this
physiographic area. A tota of 1.9 million ha (4.75 million acres) is required to support the entire
habitat- species suite, based on adensity estimate for Veery of 7-8 pairs per 10 ha

Implementation strategy: Implementing the broad objectives for this habitat- gpecies suite will require
a comprehengve forest management plan for the entire Eastern Spruce-hardwood forest region, that
acknowledges the long-term importance of maintaining large source populations of priority forest birds.
Elements of such a plan that are most relevant to the high-priority birds include:

» maintaining a balance of forest-age sructures, including adequate amounts of mid-successond aswell
as late-successond forest
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* ensuring long-term tree-gpecies compostion; i.e. prevent loss of particular species, such as hemlock,
white pine, or beech, through disease or selective harvest

* ensuring adequate structura diversity, epecialy regarding understory components (shrubs, treefals);
monitor effects of naturd disturbances (e.g. wind storms) as well as deer browsing and forestry
practices

* setting maximum alowable leves of forest fragmentation due to forestry practices or planned
development; e.g. do not alow any 10,000 km' landscape to fall below 70% forest cover

* identify and designate Bird Conservation Areas (BCA), within which long-term sustaingbility of
priority bird populations is a primary management objective

An as yet untested approach to the long-term conservation of forest birds is the establishment of Bird
Conservation Areas (BCA) within the forested |andscape that maximize the chances of sustaining source
populations of priority gpecies. Such an gpproach would essentialy superimpose an idand or patch
model onto a seemingly continuous landscape. Identification of potentid BCAs would take into account
present-day local digtributions of priority Species, specific habitat relationships that optimize density or
reproductive success, land ownership status, and prospects for long-term maintenance of desired
habitat conditions. Land-management gods within BCAswould explicitly include sustainability of
priority bird populations, i.e., these areas would be responsible for sustaining these populations for the
phsyiographic area. Areas outside of designated BCAs might support similar habitats and bird
populations, and might contribute substantialy to the overdl bird community, but they would not be
essential to meeting specific population objectives for priority species. This basic gpproach is being
developed and tested in patchily distributed grasdand habitats in the Midwestern U.S. (refs).

A procedure for designating Bird Conservation Areas for forest birdsin aregion such asthe Eastern
Spruce-hardwood forest would involve the following steps.

* determine local optimum dengities of priority speciesin suitable habitats

* determine area required to support source population (e.g. 500 pairs) of priority species, assuming
optimum habitat conditions

* determine present distribution of priority species; eg. usng Breeding Bird Atlas or smilar occurrence
data

* identify potertia patches of suitable or optima habitat, usng GIS, that meet requirements of habitat
type (eg. forest type, eevation), minimum size, and known or suspected occupancy for each priority
(focal) species.

* superimpose suitable habitat patches identified for multiple priority species to identify paiches capable
of supporting entire habitat- pecies suite

* overlay land-ownership, conservation status, and other rdevant features (e.g. usng GAP analyss) to
identify potential BCAs

This basic procedure is Smilar to that used for GAP Anayss, identification of focd areas within TNC's
Ecoregions, and probably other conservation planning processes, but it has not been applied previoudy
to PIF planning for forest birds. Note that if Smilar initiatives to identify conservation focus areas are
ongoing within a physiographic area, then amodified approach could begin with aready-identified
aress, assessing their potentia for supporting priority bird populations, and then following the above
procedure to identify any additional areas that are needed to meet population objectives.

If BCAs are being identified in another forest habitat type, then these processes should be coordinated,
or perhaps combined. For example, in the Eastern Spruce-hardwood forest, BCAs can be identified
for species of both northern hardwood and spruce-fir forests. If these forest types occur as ditinct,
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large patches, then BCAs for each habitat- species suite could be distinct. 1f, however, forest types
occur primarily asamosaic over large landscapes (more likely), then particular BCAs might be selected
that are large enough to meet the needs of speciesin both habitats.

Management guidelines: Most of the priority species in northern hardwood forest habitat have been
shown to respond postively to various sivicultura practices, and only one species (Northern Goshawk)
may require very large blocks of mature forest. In particular, Canada and Black-throated Blue Warbler
populations were enhanced by modest timber harvesting in Maine (Hagan and Grove, ms). EXPAND

Research and monitoring needs: x00xxx

* GISandyss of public and private lands to identify, catdog, and prioritize forest standsin terms of
Species composition, age structure, and amount of understory;

» verify population declines of forest birds through independent measures; establish genera causes of
declinesif possble (e.g., habitat l0ss? changing forest structure?)

* determine specific habitat needs (and causes of declines) for Canada Warbler; why, for example, is
Canada Warbler declining while Black-throated Blue Warbler is stable, if both require shrubby
understory of mature foret?

* better understanding of landscape-levd effects of land-use practices on forest bird populations

* better understanding of role of stand age and stand structure on habitat quality and ultimately surviva
and reproductive success of priority species.

* better methods for monitoring species that use patchily distributed components of the forest, such as
treefdl gaps, wetlands, pestlands, snags.

Outreach:: Involvement of private timber companiesis essentid; they should be invited to participate in
forest stand prioritization analysis and discuss optimum practices for meeting priority bird population
objectives. Outreach is needed aso to state and provincid agencies to help guide the development of
forest management plans on public lands, aswdll asfor prioritizing areas for possible purchase or
conservation essement.

E. Coastal beach/dune/shoreline

Importance and conservation status. Xxxx

Associated priority species. PIPING PLOVER, SAVANNAH (IPSWICH) SPARROW, Common
Eider, terns, etc.

Habitat and population objectives: x000xxx
Implementation strategy: xxxxx
Research and monitoring: needs XXXxxxXxX

Outreach: X0000KX
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F. Early successional forest/edge

Importance and conservation status. Early successond habitats within this region can be of three
types, distinguished by their origins. Natura disturbance was undoubtedly responsible for maintaining
loca areas of successiond habitat, following severe sorms, landdides, beaver activity, or fire. These
aress probably were important in sustaining populations of priority bird species, and they remain
important today, especidly in portions of physiographic area that are exempt from timber harvest.
Other early successiona habitats are crested or maintained through the processes of agricultura
abandonment and slviculture. Regenerating forests through Slviculturd practices are an important
component of the landscape on extensive areas owned by private timber companies.

Associated priority species. AMERICAN WOODCOCK, OLIVE-SIDED FLYCATCHER,
Nashville Warbler, Ruffed Grouse, Chestnut-sided Warbler, etc.

American Woodcock was found to be distributed rather uniformly within the physographic areg,
according to regiond breeding bird atlas projects. Although the BBS does not adequately sample this
largely nocturna species, Snging-route surveys indicate a sgnificant decline of 2-3% per year snce
1968 in most of the region, except for southern Quebec (Bruggink 1996). Woodcocks require amix of
habitats, including forest openings or clearings for snging displaysin spring, dder or other young
hardwoods on moist soils for feeding and daytime cover, young second-growth hardwoods for nesting,
and large fidds for night-time roosts (Mendd| and Aldous 1943; Connor, in Andrle and Carroll 1988).
Although there have been many studies of seasona habitat use, the relationship between specific habitat
features and popul ation demography remain unknown (Keppie and Whiting 1994). Silvicultural
practices can enhance habitat available for woodcocks (Sepik et d. 1981), athough a shift away from
evenaged management (creeting large areas of uniform shrub cover) may be detrimentd to populations
(Keppie and Whiting 1994).

Olive-sded Flycatcher is listed here as a forest- edge species, dthough it dso occursin mature
coniferous forest with natural openings, such as peetlands. Primary habitats in the Adirondack
Mountains of New Y ork were described as* smdl boggy ponds, swampy ends of lakes, marshy
streams, wet backwaters of rivers, quaking bogs, and old beaver meadows.” (Peterson, in Andrle and
Carroll 1988). A common element of these habitats was the presence of dead standing trees (snags),
which the birds used as singing and feeding perches. This species was apparently more abundant
following widespread clearing and burning of forestsin the last century. [add stuff on other species)

Because of their diverse habitat requirements, these species probably do not condtitute a "habitat-
pecies slite” per se. Infact, there is overlap in habitat use with species in the mature forest suites, with
a continuum of tolerance levels to disturbance and intensive management. Ligting them together,
however, highlights the need to include early successond habitats in the conservation plan, where doing
0 isnot in conflict with higher-priority mature-forest-bird objectives.

Habitat and population objectives. Based on extrapolations from BBS relative abundances
(assuming each route samples approximately 2.5-6.3 kn? of appropriate habitat; see Appendix 3),
VERY ROUGH edtimates of population size for priority speciesin this habitat suite can be derived
(Table 4.6).
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Table 4.6. Population estimates for priority species of early successond and edge habitats in the
Eastern Spruce-hardwood physiographic area. Percent of Atlas blocks based on number of 5-km
blocks in which the species was reported (from Rosenberg and Wells 1995, Appendix 4; Erskine
1992, Gauthier and Aubry 1996).

Species BBS % Atlas blocks
population VT NH ME QE MAR

American Woodcock 12,300 60 56 76 52 32
Nashville Warbler 858,400

Olive-sided Flycatcher 103,000 81 34 76 57 40
Ruffed Grouse 37,500 9 86 91 83 48
Common Nighthawk 27,000

(Chestnut-sided Warbler) 941,300 100 97 45

These crude estimates are most useful inillugtrating the relative population sizes of various species and,
perhaps, giving order-of-magnitude figures for setting population objectives for the region. Note that the
relative abundances used to for these estimates are averages across al BBS routes in the physiographic
areausing data from 1990-1998.

the physiographic area.

OBJECTIVE 2. Stahilize or reverse declining population trend for Olive-sded Flycatcher;
maintaining long-term population of 100,000 breeding pairs.

OBJECTIVE 3. Maintain sustainable population of 800,000-1,000,000 pairs of Nashville and
Chestnut-sided Warblers, distributed throughout the physiographic area.

Setting habitat objectives for American Woodcock (or Ruffed Grouse) is difficult at present, because of
poor estimates of numerica population objectives. Overdl objectives for early-successond forest may
be set, however, based on desired populations of the more common warbler species, with the
assumption that adequate habitat for those species would also support woodcock and grouse. One
caution that must be applied with this assumption is that woodcock habitat selection may be closdly tied
to soil moisture and earthworm dengties wheras shrub- and ground- nesting wrblers may not be.

Based on published average densties of roughly 5 pairs of Chestnut-sided Warblers and Nashville
Warblers per 10 ha (Gauthier and Aubry 1996), an estimated 1.8 million ha (4.7 million acres) of
successond (regenerating) forest is required to maintain this habitat suite throughout the physiographic
area. Notethat thisisroughly equa to the amount of forest in older age- classes needed to support the
meature forest habitat suite (see above), implying that a shifting mosaic of age classes will be adequate to
maintain al the forest-breeding species of this region (Hagan refs.)

Implementation strategy: It isunlikely that Bird Conservation Areas (BCA) need to be established
specifically for early successond speciesin this physiographic area. Rather the needs of these species
will most likely be met outside of forest-based BCAS, where avariety of land-use processes will
continue to generate suitable habitat. In addition, protection of existing snags and policies directed a
retaining standing dead trees after harvesting may favor Olive-sided Flycatcher.

32



Area 28 (Eastern Spruce-Hardwood Forest) PIF Draft Plan -- 6/00

Implementing objectives for birds of successond habitats will require working with private landowners
aswdl as public land management agencies. [gpply shifting mosaic modd -- Hagan] In particular,
management Strategies for American Woodcock may be suitable for maintaining populations of other
priority species. Elements of implementation could include:

* mapping and tracking of suitable disturbance regimes on public lands;

* partnership with private timber companies to map and track early successona stands,

» mapping and tracking beaver activity; monitor for associated priority birds;

* sngg retention and protection to enhance Olive-sided Flycatcher populations,

* integration of traditiona woodcock and other game species management (especidly Ruffed Grouse,
deer) with songbird objectives.

Research and monitoring needs:

» compare early successona habitats resulting from natura disturbances vs. forestry practices with
regard to suitability for high-priority species

* determine effects of woodcock habitat management techniques on other priority, early-successond
bird species

* determine possible causes of population declines of Olive-sided Hycatcher; explore management
practices that might enhance populations of this species

* study impacts of human development on early successiond bird species

Outreach: Information on the importance and conservation status of early successond bird species
should be disseminated to private landowners, as well as public agencies. In particular, outreach to
private timber companies will be important for meeting habitat objectives for this habitat suite.
Partnerships should be built with the Ruffed Grouse Society and Cooperative Extension to further
awareness of parallel needs of Ruffed Grouse, American Woodcock and many songbird species.
Republish Sepik et d. (1981) (..Landowner's Guide to Woodcock Management....) with broader
species scope and incorporating recent findings in both the woodcock and songbird literature.

G. Grasdand (barrens) and agricultural land

Importance and conservation status. Natura grasdands were not a mgor feature of the
presettlement landscape of this region, and it is unlikely that other natura openings, such as bogs or wet
meadows, supported many grasdand birds (except possibly Northern Harrier). Today, agriculturd land
represents a minor and declining feature of the landscape. Primary areas with loca concentrations of
grasdand species include Aroostook County, in northeastern Maine, blueberry barrens of eastern
Maine, . John River Valey in New Brunswick, and Prince Edward Idand.

Other than maintaining overdl avian richnessin the region, grasdand birds are areatively low priority in
this physiographic area. Large geographic ranges and larger populations in other parts of North
Americagreaily contributesto their lower priority. Whereland isin active agricultural production,
however, efforts to maintain populations of priority bird species will contribute to conservation
objectives for these species throughout the Northeast.

Associated priority species. BOBOLINK, UPLAND SANDPIPER, Northern Harrier, (Vesper
Sparrow, Eastern Meadowlark). The Bobolink isa (U.S.) nationa Watch List species (Moderate
priority), and thus al populations of this species may be considered important. In addition, Upland
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Sandpiper and Northern Harrier were identified by Schneider and Pence (1992) as nongame species of
management concern in the Northeast U.S..

Habitat and population objectives. Based on extragpolations from BBS rel ative abundances
(assuming each route samples approximately 6.3 knt of appropriate habitat; see Appendix 3), VERY
ROUGH edtimates of population size for priority speciesin this habitat suite can be derived (Table 4.7).

Table4.7. Population estimates for priority species of freshwater wetland habitats in the Eastern
Spruce-hardwood physiographic area. Percent of Atlas blocks based on number of 5-km blocksin
which the species was reported (from Rosenberg and Wells 1995, Appendix 4; Erskine 1992, Gauthier
and Aubry 1996).

Species BBS % Atlas blocks
population VT NH ME QE MAR
Bobolink 420,900 83 54 72 (610) 47
Upland Sandpiper 2,300 2 1 7 (129) 1
Northern Harrier 2,100 11 20 36 (540) 38

These crude estimates are most useful inillugtrating the relative population Szes of various species and,
perhaps, giving order-of-magnitude figures for setting popul ation objectives for the region. Note that the
relative abundances used to for these estimates are averages across al BBS routes in the physiographic
area using data from 1990-1998.

Bobalink is the most abundant and widespread species and dso the least area sendtive. Roughly 10%
of the globa population of Bobolinks breeds in this region, and this population is declining sgnificantly a
roughly 3% per year throughout the physiographic area. In the Maritime provinces, Erskine (1992)
estimated 76,000 breeding pairs; this speciesis patchily distributed, with concentrations in the St. Johns
valey, eastern New Brunswick, and Prince Edward Idand -- on PEI they were rare before the 1960s,
however (Erskine 1992). In Quebec, the digtribution closely paralds the extent of agricultura
development, primarily in the Eastern Townships and coastd Gaspé Peninsula.

Upland Sandpipers are probably the most specidized and area sendtive speciesin thissuite. Many
Stes supporting this species would likely support populations of one or more other priority soecies. In
the Maritime provinces, roughly 50 pairs are estimated to occur in grasdands > 20 ha, primarily in
eastern New Brunswick and Prince Edward |dand; surprisingly, none were found in the agriculturd S
Johnsriver valey (Erskine 1992). Weik (2000) estimates 15-20 pairs in northern Maine and 140-160
pairsin eastern Maine. In the Quebec portion of the physiograpic area, this species was found breeding
in 129 Atlas blocks, primarily in the extreme southeast near the Maine border (Eastern Townships).
Population trend estimates for Upland Sandpipers from the BBS indicate a stable population over the
last 32 years.

OBJECTIVE 1. Maintain stable population of 450,000+ pairs of Bobolinks (averaging 7-8 per
BBS route) on landsin active agriculture (including pastureland) with no reduction in the number
of BBS routes reporting this species (gpproximately 50 routes).

OBJECTIVE 2: Maintain sustainable population of 2500 Upland Sandpipers, ensuring the long-
term representation of the full habitat/pecies suite in this region.
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Based on published dengity estimates of 9.1 Bobolinks per 10 ha, an estimated 468,000 ha (1,170,000
acres) of suitable habitat is required to support the grasdand bird suite in this physiographic area.
Roughly 30,700 ha (76,800 acres) of thisland should be maintained or managed in suitable condition to
support breeding Upland Sandpipers and Northern Harriers.

Implementation strategy: Maintaining existing populations of any grassand bird speciesin Northern
New England is closdy associated with human use of thelr habitats. Most of the grasdandsin the region
are of agriculturd origin, yet, many modern agriculturd practices can be detrimenta to successful
reproduction of these species. This contradiction needs to be considered in any implementation
drategy. If famersare unableto “earn aliving”, these lands will be converted to other uses such as
home developments and surrounding land will revert to forest. In northern areas with damp climates,
early haying practices are not possible, and conditions are more favorable for breeding Bobolinks.

Management recommendations. In addition to broad outreach efforts targeted specifically for
agriculturad lands, the many small native grasdands aso need atention. Many of these Stesare formed
on natural sandplains and need periodic burning to remain suitable for grasdand birds. Sandplain
grasdands are afairly rare community in the northeast and support other rare species of plants and
animas. Ensuring that grasdand bird issues are incorporated into management plans for protected
natural grasdandsis an obviousfirst step. Protection of these Stes may be easier if judtification can be
basad on priority birds aswell asrare plants and invertebrates.

Research and monitoring needs. Bobolinks have been well studied in other parts of the northeast
region, yet have not been the focus of investigations within this physiographic area. A variety of
methods, centered largely around haying practices, have been proposed to minimize losses of nests and
nestlings during typicad agriculturd activities (Bollinger and Gavin 1992, Jones and Vickery 1997).
However, little is known about relative reproductive success following these practices. For example,
would leaving unmowed sections or strips increase fledging success or focus predation on nests later in
the season when females are less likely to renet? Furthermore, lifetime reproductive output is not
known for individuds in agriculturd ecosysemsin thisregion.

Monitoring of grasdand birds like other species with patchy distributions will require specid efforts
targeted toward appropriate habitats. The Grasdand Bird Working Group (Northeast U.S. PIF) could
be used to nominate Stes (given datistical congderations) based on results of the regiona grasdand bird
surveys conducted by Massachusetts Audubon in 1997 and 1998. State working groups could assist
with identifying qudified volunteers to perform the actua counts.

Outreach: X000

H. Boreal peatlands
Importance and conservation status. Xxxx

Associated priority species: SPRUCE GROUSE, Blackpoll Warbler, PAm Warbler, Olive-sided
Flycatcher.

Habitat and population objectives. Xoxxxxx
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Implementation strategy: xxxxx

Research and monitoring: needs XXXxxxXxX

Outreach: X000

|. Freshwater wetlands

Importance and conservation status. This Physiographic Area supports thousands of lakes and
ponds and tens of thousands perhaps hundreds of thousands of wetlands. This areais not unlike others
in the northeast having lost large portions of the wetland resource. The greatest 1osses occurred in
floodplain wetlands (including forested wetlands and vernd poals) following hydropower development
adong mgor rivers. Over time, agriculture aso has contributed heavily to losses (and conversion) of
wetland habitat especidly in northeastern Maine, western and extreme eastern New Brunswick, aong
the south shore of the St. Lawrence, and on Prince Edward Idand.

American Black Ducks are synonymous with beaver flowages, ponds and marshes in the Northeast.
Despite long-term declines they remain acommon if not the most abundant breeder in the region. The
wetland habitats used by black ducks and other associated species are protected by both state and
federd laws. However, smal incremental |osses continue to occur across the region.

Associated priority species. AMERICAN BLACK DUCK, BELTED KINGFISHER, Common
Tern, etc.

Habitat and population objectives. Based on extrapolations from BBS rel ative abundances (assuming
each route samples approximately 6.3 -25 kn? of appropriate habitat; see Appendix 3), VERY
ROUGH egtimates of population size for priority speciesin this habitat suite can be derived (Table 4.8).

Table 4.8. Population estimates for priority species of freshwater wetland habitats in the Eastern
Spruce-hardwood physiographic area. Percent of Atlas blocks based on number of 5-km blocksin
which the species was reported (from Rosenberg and Wells 1995, Appendix 4; Erskine 1992, Gauthier
and Aubry 1996).

Species BBS % Atlas blocks
population VT NH ME QE MAR

American Black Duck 48 46 81 63 55
Bdted Kingfisher
Common Tern
Northern Harrier 11 20 36 (540) 38
Bad Eagle
Common Loon
Osprey 0 15 67 (299) 39

These crude estimates are mogt useful in illugtrating the relative population sizes of various species and,
perhaps, giving order-of-magnitude figures for setting popul ation objectives for the region. Note that the
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relative abundances used to for these estimates are averages across dl BBS routes in the physiographic
area using data from 1990-1998.

OBJECTIVE 1. Increase numbers of American Black Duck broods to in interior wetland
habitats of Area 28.

Implementation strategy: Habitat protection for Black Ducksis likely the most effective strategy at
maintaining stable number of both wintering and breeding birds. Further reductions in the harvest, at
least in the U.S. are unlikdly, given the long period in which harvests have been low

Management recommendations: Black Duck management in northeast states (chiefly through harvest
regtrictions) has managed to stem the decline in the species. A variety of harvest reductions including
reducing daily bag limits (1 bird per day), reducing season length and delaying opening for this pecies
appear to have been effective at stopping declines. Very conservative harvest measures have been
adopted through the U.S. portion of this physiographic areawhile less conservative measure have been
used in neighboring provinces[Har vest in Canada??]. The beginning of arecovery may be evident
from midwinter waterfowl survey in the Atlantic Hyway, where 1999 U.S. datawere a a 23 year high
(Serieet d. 1999). Longcore et d. (2000) caled for an improved strategy for harvesting black ducks
throughout northeastern North America. Such arevised plan would require a unified gpproach among
Canadian and American biologigs.

Research and monitoring needs:

* Support efforts to monitor American Black Ducks via aerid surveysin cooperation with federa
biologigts,

« identify factors that affect habitat quality for breeding Black Ducksin coastd versus inland habitats
(why disturbance isimportant during pairing, but not during the rest of the yesr).

Outreach: Continue to encourage huntersto learn to identify and refrain from harvesting the Black
Duck, through digtribution of color posters a sporting goods stores, municipd offices, wildlife refuges,
etc.
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APPENDIX 1

Ecologica Units and associated vegetation aliances within the Eastern Spruce-Hardwood PIF planning unit
(physiographic area 28). Modified from Keyset a. (1995). SM-B-B = Sugar Maple-beech-birch forest; RS-BF
= red spruce-basam fir forest. Human use categories. F = forestry, A = agriculture,

Subunit (Sate) Description Vegetation Human use
212Aa (ME) Aroostook Hillsand SM-B-B; RS-BF; pine heath woodland FA
Lowlands
212Ab (ME) Aroostook Lowlands SM-B-B; RS-BF; n. red oak-white pine FA
forest
212Ba (ME) Centra Maine Foothills SM-B-B; RS-BF (and wetlands); n. red- F.A
oak-white pine forest
212Bb (ME) Maine/ New Brunswick SM-B-B; RS-BF; n. red oak-white pine FA
Lowlands forest; n. cedar limestone woodland
212Ca(ME) Maine Eastern Interior SM-B-B; RS-BF; n. red oak-white pine FA, rura
forest; n. red oak summit woodland
212Cb (ME) Maine Eastern Coastal SM-B-B; RS-BF; n. red oak-white pine rurd, A, R
forest; freshwater tidal marsh
M212Aa (ME) International Boundary RS-BF; SM-B-B; n. white cedar swamp; F.A
Pateau black spruce open bog
M212Ab (ME) . John Upland RS-BF; SM-B-B; n. white cedar swamp; F, A, rurd
apine communities, blk spruce barren
M212Ac (ME) Maine Centrd Mountans RS-BF; SM-B-B; dpine communities pine F rurd, R
hesth woodlands
M212Ad (ME,NH)  White Mountains RS-BF; SM-B-B; dpine communities, F,R,D
M212Ae (ME,NH)  Mahoosuc Rangely Lakes RS-BF; SM-B-B; dpine communities; F,R
M212Af (ME,NH) Connecticut Lakes RS-BF; SM-B-B; dpine communities, FAR
cacareous fens
M212Ag (ME) Western Maine Foothills RS-BF; SM-B-B; dpine communities; F rurd, R
M212Ba(NH,VT)  Vermont Piedmont (part) SM-B-B; n. red oak-hardwood mesicforest; A, F, Q,R
RS-BF; n. white cedar limestone woodland
M212Bb (NH,VT)  N. Connecticut River Valey  SM-B-B; oak-pine dry forest; silver maple AU
floodplain forest
M212Bc (NH) Sunapee Uplands (part) SM-B-B; n. red oak-hardwood mesic forest; F, AR
RS-BF
M212Ca (VT) Northern Green Mountains ~ RS-BF; SM-B-B; dpine communities F,R
M212Cb (VT) Taconic Mountains (part) RS-BF; SM-B-B; oak-hickory dry forest F.R,Q
M212Cc (VT) Berkshire/ Vermont Upland ~ SM-B-B; RS-BF; oak-hickory dry forest F,A'R
(part)
M212Cd (VT) Southern Green Mountains RS-BF; SM-B-B; oak-hickory dry forest F, R

(part)
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APPENDIX 2: AVIFAUNAL ANALYSIS

In this section we provide additiona details on the atus of the roughly 196 species known to breed in
the physiographic area. Global and area scores for al pecies from the PIF prioritization detabase
(Carter et al. 2000) are provided in Table A2.1.

Species may be ranked according to the importance of this planning unit to their total Species population
(Table A2.2). Specieswith high proportions of their total populationsin this region are consdered of
greatest importance for long-term conservation planning; ie,, this region has the greatest responsibility
for the long-term maintenance of their populations (Rosenberg and Wells 1995, 1999). Because of the
large sze of this planning unit, we consider a speciesto be of regiond importanceif O 15% of its
population occurs in the unit (see Rosenberg and Wells 1995, Appendix 3 for methods).

Table A2.2. Specieswith high proportions of their total population in Area-28. Percent of population
caculated from percent of range area, weighted by BBS rel ative abundance (see Rosenberg and Wdlls,
inpress). Population trend from BBS data (% change per year from 1966-1998). Arealmportance
(Al from CBO/PIF prioritization database (Carter et d.2000). [al BBS data and % pop. updated
through 1998]

Species % of pop. rel. abun. Pop. trend N

Bickndl's Thrush 75+7? na na na na
Red Crosshill (eastern) 52.0 0.17¢ 6.8 0.08 22
American Woodcock 29.8 0.09° -32 s 24
American Black Duck 21.7 0.82° 01 ns 75
Northern Parula 26.2 550° 1.8 0.04 132
Black-throated Blue Warbler 23.8 1.78 4.4 0.00 118
Blue-headed Vireo 23.6 3.97 6.9 0.00 136
Veery 19.0 10.21 -1.4 0.00 144
Black-throated Green Warbler 184 5.30 -05 ns 149
American Redstart 17.7 12.39¢ -05 ns 150
Blackburnian Warbler 16.2 2.35 3.5 0.00 125
Magnolia Warbler 16.0 11.22°2 09 ns 150
Canada Warbler 15.9 1.45 -24 0.01 131
Herring Gull 15.7 14.53 -3.2 0.00 71
Black-and-white Warbler 15.0 4.75 1.0 ns 143

a Rdative abundance is the highest recorded for any physiographic area

Dedlining species

Of the 15 species (or subspecies) with [115% of their total population in the planning unit, only Canada
Warbler, Veery, and Herring Gull have declined significantly (P < 0.10) since 1966 (Table A2.2). A
mgority of species with proportiondly high regiond populations are exhibiting stable or increasing
population trends. Other declining species may be of loca or regiond concern, even if they don't rank
highly in regiond importance (Table A2.3). In addition, suites of declining Species may signad added
regiona concern for a habitat type that aso supports high-priority species.
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Increasing species

It isinformetive to aso examine the species that are increasing significantly in a physiographic area. In
the Eastern Spruce-Hardwood Forest, 38 species show significantly increasing population trends (Table
A2.3). A mgority of these are species that have adapted particularly well to human activities or
development. Species associated with human activities include those using bird feeders or nest boxes
(e.0. Mourning Dove, Black-capped Chickadee), as well as those that breed in urban wetlands (e.g.
Mallard). Severa species, such as House Finch and Northern Cardina have experienced widespread
population increases throughout the Northeast. Another group of species that has benefited from human
activities are those associated with regenerating conifer forests and plantations; these include Red-
breasted Nuthatch , Golden-crowned Kinglet, Blackburnian Warbler, Myrtle Warbler, Pine Warbler,
and Hermit Thrush.

Table A2.3. Species showing large or significant population declines within Physiographic Area 28,
based on Breeding Bird Survey, 1966-1998 trends (N = 158 routes). BM = boreal-mountaintop
forests, CF = conifer forests, HF = hardwood or mixed forests; ES = early successond; GR =
grasdand; W = wetlands, MA = maritime; UR = urban areas

Species Trend N  Sgnificance Rdative Primary
(% per year) abundance habitat
Horned Lark -15.5 30 0.00 0.36 GR
Black-crowned Night-Heron -14.8 7 0.02 0.05 W
Green Heron -12.2 6 0.00 0.02 W
Pine Grosheak -11.0 21 0.09 0.29 CF
Common Tern -10.3 20 0.04 111 W, MA
Purple Martin 974 9 0.02 1.20 ESW
Bank Swallow 774 85 0.00 10.59 w
Common Nighthawk .724a 24 0.02 0.19 ES
Rose-breasted Grosheak -7.04 128 0.00 4.72 HF
House Wren -684a 31 0.01 0.25 ES
Ruffed Grouse -6.5 77 0.03 0.20 HF
Blackpoll Warbler -6.4 37 0.06 0.93 BM
Olive-sided Flycatcher -6.3 112 0.07 1.07 CF,ES
Gresat Crested Flycatcher 614 69 0.00 0.64 HF
House Sparrow -5.8 116 0.00 9.49 ES UR
Bored Chickadee -5.7 78 0.00 0.68 CF
Brown-headed Cowhbird -5.7 127 0.00 5.62 GR
Wilson's Warbler 56a 42 0.01 0.43 ES?
Field Sparrow -54 27 0.01 0.16 ES
Chimney Swift -5.2 105 0.00 1.50 ES?
Eastern Towhee -5.1 18 0.09 0.13 ES
Bay-breasted Warbler -51a 85 0.01 1.54 CF
Tennessee Warbler 514 91 0.02 3.72 CF
Eastern Meadowlark -4.7 50 0.00 0.76 GR
Vesper Sparrow -4.6 48 0.06 0.68 GR

Black-hilled Cuckoo -4.6 73 0.00 0.43 HF



Cape May Warbler
Barn Swalow

Brown Thrasher
Lincoln's Sparrow
Bobolink

Bdtimore Oriole
Herring Gull
Red-winged Blackbird
Eastern Wood Pewee
Spotted Sandpiper

Y dlow-bellied Sapsucker

Common Snipe
Wood Thrush

Cliff Swalow
Bdted Kingfisher
Gray Catbird
Canada Warbler
Purple Finch
Slate-colored Junco
Blue-winged Ted
Tree Swallow

American Redstart

White-throated Sparrow
Least Flycatcher
Killdeer

European Starling
Savannah Sparrow
Eastern Kingbird
Ruby-crowned Kinglet
Veery

Swainson’'s Thrush
Song Sparrow
Common Y dlowthroat
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-43a
-4.2
-3.9°
-354a
-35
-3.3
-3.2
-3.0
-3.0
-3.04a
-2.6
-2.6
-2.6
-26a
-2.5
-2.5
-2.4
-2.3
-2.3
-2.2

-2.28a

-214
-1.9
-1.9
-1.9
-1.8
-1.6
-1.5
-1.5
-14
-1.3
-1.3

-114

84

139
42
71

122
67
71

146

131
66

129
124
89
89
116
124
131
149
141
9
140

146

153
150
114
141
126
116
137
144
139
150
147

0.09

0.00
0.02
0.03

0.00
0.03
0.00
0.00
0.00
0.09

0.00
0.00
0.00
0.09
0.07
0.00
0.01
0.00
0.00
0.02
0.01

0.00

0.00
0.01
0.04
0.00
0.00
0.05
0.02
0.00
0.02
0.00
0.02

0.68

16.49
1.43
221

13.81
0.52
22.21
20.67
1.55
0.61

3.79
2.86
3.35
0.71
0.61
2.33
240
541
7.44
0.05
10.59

14.28

40.58
5.44
3.08

42.05

13.19
1.65
6.54

13.46

13.24

24.44

19.47

CF

GR
ES
ES

ES
HF
W, MA
ES
HF
W

HF,CF
W
HF

ESW
W
ES

HF,CF

CFHF

CF,HF,ES
W
ES. W

HF

ES?
HF
GR
ES
GR
GR
CF,BM
CF, HF
CF
ES
ES, W

a Sgnificant increasing trend for period 1980-1996 only.
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Table A2.3. Species showing large or Sgnificant population increases within Physiographic Area 28,
based on Breeding Bird Survey, 1966-1996 trends (N = 160 routes). CF = conifer forests; HF =
hardwood or mixed forests, ES = early successond; GR = grasdand; W = wetland; MA = maritime;
UR = urban.

Species Trend N  Sgnificance Redative Primary
(% per year) abundance habitat
Northern Cardina 284 11 0.00 0.01 UR
Madlard 24.7 28 0.00 0.07 W, UR
Ring-billed Gull 17.9 36 0.06 1.49 W, UR
Mourning Dove 13.7 121 0.00 2.02 ESUR
House Finch 13.2 23 0.05 0.11 UR
White-winged Crosshill 10.6° 40 0.02 0.69 CF
Pine Warbler 11.6 20 0.09 0.29 CF
Melin 11.1 12 0.04 0.03 CF?
Ring-necked Pheasant 11.0 22 0.00 0.40 GR
Sora 8.2 13 0.02 0.02 w
Wood Duck 7.6 15 0.01 0.04 w
Golden-crowned Kinglet 7.4 111 0.04 1.23 CF
American Wigeon 6.9 7 0.04 0.21 w
Blue-headed Vireo 6.9 136 0.00 2.88 HF,CF
Barred Owil 6.8 23 0.01 0.03 HF,CF
Red Crosshill 6.8 22 0.08 0.11 CF
Osprey 6.6 45 0.01 0.19 W
Red- breasted Nuthatch 5.7 136 0.00 2.13 CF
Northern Mockingbird 53 11 0.00 0.02 ES, UR
Double-crested Cormorant 53 38 0.01 3.86 w
Pam Warbler 5.1% 28 0.09 0.23 CF
Pileated Woodpecker 51 91 0.00 0.50 HF
Philaddphia Vireo 4.7 52 0.03 0.81 HF
Black-throated Blue Warbler 4.4 118 0.00 1.39 HF
Black-capped Chickadee 4.3 151 0.00 6.19 HF, UR
Hairy Woodpecker 4.3 126 0.02 0.74 HF
Common Loon 3.8 95 0.00 0.89 W
Blackburnian Warbler 35 125 0.00 2.19 CF, HF
Winter Wren 34 145 0.00 7.00 CF
Ydlow-r.(Myrtle) Warbler 3.0 148 0.00 5.13 CF
Cedar Waxwing 3.0 146 0.00 9.24 ES, UR
Downy Woodpecker 29 132 0.00 0.86 HF, UR
Eastern Phoebe 25 90 0.05 1.40 ES, UR
Red-eyed Vireo 2.5 149 0.00 21.81 HF
American Crow 2.0 150 0.00 35.62 ES, UR
Northern Parula 18 132 0.04 CF
Common Raven 1.7 146 0.03 7.15 CF?
Hermit Thrush 15 147 0.08 7.47 CF

a Sgnificant increasing trend for period 1980-1996 only.
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Appendix 3: Population estimates and assumptions

In this PIF bird conservation plan, severd estimates are presented of relative or absolute bird population
gzes. Reative population size (percent of globa population) is used to illudtrate the importance of a
given geographic areato priority bird species, whereas estimates of absolute population size are used
to sat numerical population objectives for habitat- gpecies suites within a physiographic area. Both types
of estimates are derived using Relaive Abundance vaues from the Breeding Bird Survey (BBS). These
values represent the average number of birds per BBS route, across adl routes in a physiographic area,
for the period 1990 through 1998 (J.R. Sauer, pers. com.). These same Relative Abundance values are
used to calculate Area Importance (Al) scores in the PIF species prioritization database (see Carter et
d. inpress). Notethat prior to July, 1999 BBS Redative Abundance was caculated differently; so any
previoudy presented or published population estimates using these vaues will differ from those
caculated after July 1999 (J.R. Sauer, pers. com.).

Per cent of Population

The percent of total or globa population (% pop) for a species is calculated according to the methods
originaly described by Rosenberg and Wells (1999). For species sampled by the BBS, the Rdlative
Abundance vaue for each physiographic areais multiplied by the size of that area (kn?) and then
summed across dl the physiographic areas in which the species occurred to yield atotal “BBS
population.” The area-weighted vaue for each physiographic areais then divided by thistotd to yied
the proportion of the total population in that area. Thus:

Relative Abundance (areq)
% Pop =

0 (Relative Abundance) (areq)

Estimates of % Pop are relative values and are not dependent on the “correctness’ of Relative
Abundance vaues for individud routes; i.e.,, even if BBS greetly underestimates absolute abundance of
“poorly sampled” species, such as nightjars and raptors, Relative Abundance values and % pop
estimates should be vdid, as long as the detectability of a species on BBSroutesisrelatively
constant across the range of the species. These estimates are more questionable for species
occupying very patchy habitats (e.g. wetlands) in regions where BBS routes do not adequately sample
these habitats.

In cases where additiond survey datafor groups of species are available (e.g. waterfowl, colonia
waterbirds), relative abundance and % pop estimates should be cal culated with these data to compare
with or replace BBS data. For some species (e.g. Piping Plover), direct censuses of populations exist
and should be used to calculate the percentage of the totd population in each region. Wherever
supplementa data exi<, these new estimates should be entered into the PIF prioritization database at
Colorado Bird Observatory.

Within PIF plans, athreshold of % Pop has been determined that signifies a digproportionate abundance
of apriority speciesin aphysiographic area, or that an area shares a disproportionate responsibility for
the long-term conservation of that species. This threshold is based on the size of a physiographic area
relative to the total areaof North America south of the open boredl forest (roughly 12 million kn). An
andyss of North American bird species digtribution and abundance (K. V. Rosenberg, unpublished
data) resulted in the % Pop thresholds listed in Table A3.1.
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Table A3.1. Percent of Population thresholds, signifying disproportionate population size, relive to
sze of physiographic area

Physiographic areasize (kn) Proportion of North America Percent of population threshold

< 57,000 <0.50 2
57,000 - 80,000 0.51- 0.69 3
81,000 - 100,000 0.70- 0.89 4
101,000 - 125,000 0.90- 1.09 5
126,000 - 153,000 1.10- 1.30 6
154,000 - 173,000 1.31-1.49 7
174,000 - 191,000 1.50- 1.69 8
192,000 - 222,500 1.70-1.89 9
223,000 - 246,000 1.90-2.10 10
300,000 - 500,000 2.60 - 3.50 15
> 600,000 >5.0 25

Absolute population estimates

In order to set appropriate and judtifiable habitat gods within physiographic aress, it is usualy necessary
to first set numerica population objectives for priority bird species. Population estimates rarely exi<,
however, for most nongame bird species. For relatively widespread and common species of fores,
shrub, and some grasdand habitats, the BBS may provide alandscape-level dendity estimates that can
be converted into regiond population estimates if the following assumptions are made:

(1) BBS routes condtitute a random sample of the landscape;

(2) habitats in question are fairly evenly distributed across the region; and

(3) each bird species has ardatively fixed average detection distance at BBS stops, within which a
reasonable estimate of the number of individuas present may be obtained.

Because BBS route locations are selected at random (ref), the first assumption is reasonable.
Furthermore, severd studies have shown that common habitat types are represented a ong secondary
roads used as BBS routes in roughly the same proportions as in the overal landscape (refs). Thethird
assumption is the mogt problematic; athough most species probably do have afarly constant average
detection distance, selecting that distance is difficult and has alarge effect on totd population estimates.
For example, an entire BBS route composed of 50 stops, each consisting of a 0.25 mi. (400 m)-radius
circular count, potentialy surveys roughly 25 kn? of heterogeneous landscape. For a speciesthat is
detected routinely only out to 200 m at each stop, the effective area surveyed is reduced to 6.3 kn; for
a species detected only out to a distance of 100 m, the BBS route surveys 1.6 knt. A smple method
of extragpolating avian dengty from counts of singing males using detection threshold distances was
proposed by Emlen and DeJong (1981), who aso provided average maximum detection distances for
11 species of common forest birds. These distances ranged from 72 m (Blue-gray Gnatcatcher) to 186
m (Wood Thrush) and averaged 128 m for the 11 species. Emlen and DeJong (1981) further proposed
that numbers of Snging males be doubled to obtain atotal population estimate and that a correction
factor be applied to account for variable singing rate (i.e. birds that were missed because they didn’t

sng during the survey period).

In the absence of additional empirical data on species-pecific detection distances and Snging
frequencies, we may take a Smple and conservative approach to estimating regiona population Sizes
from BBS rdative abundance data. Species were initialy placed in three categories, according to their
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presumed detection-threshold distances. A mgority of forest-breeding songbirds and smilar species of
scrubby and open habitats were assigned a detection distance of 125 m (close to the average distance
for forest birdsin Emlen and DeJong’ s study) -- for these species a BBS route samples an effective
areaof 2.5 kn?. A second group of speciesthat are detected primaily visualy or have unusudly far-
carrying vocalizations in open habitats were assigned detection distances of 400 m; i.e., they are
detected out to the limit of each BBS circular stop (e.g. raptors, Upland Sandpiper). For these species
the BBS samples roughly 25 kn¥. A third group of species is considered to be intermediate and was
assigned a detection distance of 200 m (effective sampling area = 6.3 kn). These include species,
such as Bobolink and Eastern Meadowlark, that are detected by a combination of song and visud
observationsin open habitats.

Population estimates for a physiographic area are then calculated as the average landscape-leve densty
(number of birds per route * effective area sampled by each route) multiplied by the size (kn) of the
physiographic area. Note that landscape-level densities are not assumed to be smilar to species
dengties in uniform optimum habitats, but rather reflect habitat heterogendity at larger scales as sampled
by BBS routes. Because the great mgjority of detections on typica BBS routes are of singing or
displaying maes, the population estimate derived from this method is assumed to represent number of
breeding pairs, unless specifically noted otherwise,

Clearly, much additiond research and andysisis necessary to (1) test assumptions of this approach, (2)
provide refined empirica estimates of detection distances and frequencies that can be applied to dendty
egimation, and (3) to develop independent means of estimating population size in order refine or
cdibrate estimates derived from BBS data. The crude population estimates provided in this PIF plan
are areasonable sarting point, however, that are based on the best information yet available, and that
can serve as priminary population objectives for priority speciesin each physiographic area. These
population objectives can then be trandated into habitat objectives, with the god of assuring the long-
term sustainability of priority speciesin each region. As better population data become available, these
should be incorporated into later versions of the PIF conservation plans.
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